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GAS TURBINE BURNS COAL: major mile- handlinty and combustion equipment supplying an Allis. 
shiite in its program to bring the coal-burning gis turbine = Chalmers Houdry-process turbine ot the Dunkirk, N.Y, 
fo teality, the Locomotive Development Committee of plant of American Locomotive Co. For « report of test 
Bittninous Coci Resworch, Inc demonstrated full-scale coal, see issves. CONTENTS, p 64 
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G The camel is an economical beast of burden Ae: con carry heavy loads tor reid! 
distances on one supply of water. Modern Hydrojet’ and Hydrovac systems are just . 
“a as economical and even go the camel one better: Both Recirculating Hydrojet and 
3 Hydrovac systems use the same water over and over again, the only replenishing 
q mecessary being to compensate for that absorbed by ashes or dust. This conservation 
ite of water is important in large cities and industrial areas where demands on supplies 
are already dangerously high. With Hydrojet and Hydrovac, no water goesto sewerage © —* 
or waste when ash and dust is unloaded in cars or trucks..Our nearest representative ~~ 
can tell you how you can get the most out of scarce and/or costly water with Recircu-- | |) 
lating Hydrojet ond ete or “planned” power plant, Write us, 


POWER (with which are consoliduted “Science ond Inéustry,” “The Review,’ "The Engineer,” “The Statioury February, 
fisbed monthly with en odditions| Directory number in Junc. Pebtishing Compinty, Ine. Ediberiel aad executive offices, 390 W. St., Mew York 
Entered os second clans motter Junuory 26, 1949, at the post office at Mew York, under the ect of Merch 3, 1:7!). Printer! in U. $. A. Allow at least 10 
a4 chenge uf address. Subscription rates, U. S. and 5S. parsessions, $5 for one year, $7 fer two per single copy. Coneda, $6 for one year, $9 for two 

American Countries, $10 for one year, $16 for two yoorn. All other countries $15 for ore yeu, $25 for two yeurs. Phas: indicete ycition end compeny connection on 

subscription orders. 
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aLINK-BELT 
“oal Handling Installation 
Shows Advantages of 


LINK-BELT 


Takes Own “Medicine” 


The integrated Link-Belt coal handling system installed 
the Link-Belt Speeder plant at Cedar Rapids, lowa (whem 
a complete line of power shovels, cranes, etc. are mang 
factured) again demonstrates that also in the smaller boilé 
rooms an investment in modernization pays for itself i 
higher efficiency, lower costs, greater capacity and oth 
advantages. 


Coal is stored in steel bunkers over the boilers. Co 
bined capacity is 350 tons. Fuel is received by rail an 
unloaded into an undertrack hopper located adjacent t 
the rear of the boiler house. From the hopper the coal i 
picked up by an apron conveyor feeding a bucket elevato 
which takes it to the distributing flight conveyor serving th 
bunkers. If surplus storage is necessary, a chute at the to 
of the elevator can divert coal to a stock pile near the un 
loading hopper. The average capacity of a dump botto 
car can be handled to bunkers or storage in about tw 
hours. 


Does your coal handling situation need a ‘‘tonic''? W 
have accumulated a vast store of experience designing 
coal handling systems for both large and small power 
plants. 


Seal TYPES OF LINK-BELT CONVEYING MACHINERY 
Belt Conveyors Apron Conveyors 

Screw Conveyors Oscillating Conveyors 

Bulk-Flo Conveyors Flight Conveyors 

Chain Conveyors Bucket Elevators 

Trolley Conveyors Bucket Carriers 


LINK-BELT COMPANY chicogo 9, Indianopotis 6, 


Philodelphia 40, Atlanta, Dallas 1, Houston 1, Minneopolis 5, Son Francisco 24, 
Los Angetes 33, Seattic 4, Toronto 8. Offices in Principal Cities. 1,704 


CONVEYING MACHINERY 
“THE COMPLETE LINE’? 
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more steam 
of 
less space 


... 20% fuel saving 


byt 


INDUCED 
ORAFT FAN 


_. HOT AIR TO 
“STOKER 


Hanes Dye and Finishing Company, Winston-Salem, N. C., 
recently installed a single spreader-stoker-fired B&W 
Integral-Furnace Boiler, Type FF . . . in 37% less floor- 
space than was occupied by four existing units having 1/5 
less total capacity. High efficiency is maintained over a 
wide range of coals, including low grades, resulting in 
estimated fuel savings of 20%. Operating over a daily load 
range of 12 to 1, the new boiler easily handles instantane- 
ous load swings of 5 to 1 with close control of pressure and 
steady water level, as compared to pressure drops as much 
as 40 psi in the old units. Heavy maintenance costs experi- 
enced with the previous installation have been eliminated. 

Dollars and cents benefits usually follow B&W’s partic- 
ipation in boiler modernization for any type of plant. It 
will pay you, as it has so many other industrial, commercial, 
and institutional users, to investigate the modern B&W 
Integral-Furnace Boiler, Type FF, for steam capacities up 
to 60,000 Ib. per hr. Start by writing for Bulletin G-64. 
The Babcock & Wilcox Company, 85 Liberty Street, New 
York 6, New York. 
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Bir Integral-Furnece Boiler, Type FF, at 
Hones Dye and Finishing Company. Steam 
capacity is 40,000 tb. per hr. at 125 psi, POH 
with provision for future operation at 250 WH. 
6-461 psi and with the addition of a superheater. 
if 


Compact, single-level 


equipment with one-point 
accessibility 


and euse of 
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OW IN MOTORS 


rvs ELLIOTT Aut THE . 


e BA pro- 
yee This soundly established and complete line of motors includes practically every 
sure. type and variation in smal! and medium-size motor listings. NEMA specifications 
and standards are rigidly adhered to, 


The motors shown at left are typical C-W products. The BA line, squirrel-cage 
protected-type, has enclosures suitable for a variety of conditions in which drip- 
proof and splash-proof constructions are essential. The Form BE motors are 
totally enclosed, have no ventilating openings, and are cooled by surface radia- 
The BA tion. Form CFC are the popular Crocker-Wheeler “Sealedpower” motors, com- 
squirrel-cage splash- pletely enclosed. They are cooled by a constant stream of air blowing across 
proof motor. ' ; the fins of a distinctive fin-type frame, which has 150% more heot-radiating 
. surface than conventional fan-cooled motors. 


For complete data on these and other motor types, write for bulletins. 


The BE to- 
tally enclosed non 
ventilated squirrel. 
cage motor. 


POWER totally- 
enclosed fan-cooled 
motor (Form CFC). 
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FROM lhp.-4 


The Well-known CROCKER-WHEELER line of 
motors in capacities from Ihp up is now added to 
the equally popular ELLIOTT ‘‘Fabri-Steel” line 
of large motors in capacities from 250 hp up. 


This means that under a single responsibility 
you can now get any motor you need from the 
smallest NEMA integral horsepower frame in a 
wide range of types, to the big, smooth-running 
all-steel Elliott motor that has made motor history 
during the past few years, replacing the familiar 
cast frame and bracket type motors of the past. 


Make your motor problem an Elliott problem— 
talk it over with an Elliott motor engineer. 


Informative bulletins on request. 


The all-steel construction of these 
motors together with a number of 
other Elliott developments, has set 
up new high standards of motor 
performance and operating econ- 
omy, due to exceptionally rigid 
strength, general ruggedness and 
easy maintenance. The FABRI- 
STEEL two-pole induction motor, 
illustrated above, is typical of the 
line. It is available from 250 to 
4000 hp, 3600 rpm, in types for 
normal or high starting torque 
and low starting current, easily 
accessible split-sleeve bearings, 
in various enclosures—drip-proof, 
splash-proof, enclosed, ‘self- or 
separately-ventilated and with 
built-in coolers. The Fabri-Steel 
line also includes Elliott high- 
speed induction motors, 4 to 14 
pole, 1800 rpm and slower, as 
well as high- and low-speed syn- 
chronous motors designed for 
specific service requirements, all 
with similar mechanical design 
and all-steel construction, 


“RIDGWAY DIVISION .. . RIDGWAY, PA. 


CROCKER-WHEELER DIVISION, AMPERE, N. J. 
Plants in JEANNETTE, PA. * RIDGWAY, PA. * AMPERE, N. J. + SPRINGFIELD, OHIO + NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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During 45 years of supplying most™ of the soot blowers 
used by offlity and industrial power plants, the Dicmond 
Powet Specialty Corporation has developed individual 
blowers forevery soot cleaning requirement. 

As @ Yesult, no matter what sort of blowing job you 
have, there Is a Dimond Blower to fit it exactly. If you 
specify Diamond Blowers, there is no need to compromise 
+». 0 need to use soot blowers thot are inefficient 


L A 


for the particular job ot hand. | 

Many more* installations means muth more experience 4 
-» consequently our engineers have acquired excepticnal li 
skill in the application of soot blowers. They know how 
to recommend blowers that result in deaner boilers. 

Seme of the Diamond Blowers «available are illustrated 
here... others are shown in Diarsond Catalog No. 1014. 
May we send you-o copy? 


“For decades Diarnend has sold ap proximately 80% of all soot blowers for power boihirs, 


DIAMOND 
Model G9B 
Soot Blower 


makes of sout blowers. 
matic valved . . . goes through 
complete operating cycle as the 
single chain is pulled or when driven by air (shown) or electric 
moter. Com 


DIAMOND 
Model IS Short 
Retracting 
Soot Blower 


Uses either air ar steam as clocin- 


t 


wails or boiler heating uurface 
hot locations. Positive poppet type 
valve prevents leakege and fhow 
until nozzie isla blew ing position; 
lubrication vanecessary; adjustable working 
parts. Operation is alr (shown), menial, or electric. 


Uses steam or alr to clean surfaces inac:essible to ine te 

(shewn) or electric moter. 


DIAMOND 
Model IK 
Long Retracting 
Soot Blower 


and retracted by @ single air 


DIAMOND Telescopic 
Long Retracting Soot Blower 


Used where clear spece outsicie boiler is insufficient fer the Medel IK Leng Retracting 
Blower. Standard 16-feot travel requires clearance outside beller of approximutely 
12 feet. Built special for meximum travel of 20 feet with outside cle nt 
of about 14 feet. Special shorter models alse availible. Alt or electric (shown) opera 
tlen ... uses steam or alr es cleaning medium. 
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DIAMOND 
Model A2E 
Automatic Air Puff 
Soot Blower 


ND . 


DIAMOND 

Automatic 

Air Heater 
Blower 
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DIAMOND 
Air Control 
Panel 


Contr is avtomertic 
cleaning cycle off 


the velt in operation and thete that 
Ne electrical connections whatever, 


ay 
ayultiple nexzle blowing element. During puff apens one (ither 
olemant is automatically roteted through manuel or uutometic) . . the 
arg sufficient pulls ore automaticly controller ees the 
provided te complete blowing are. Spreeding pull dotetion ond interval, 
gleaning over longer period permits ute rogubates element rotation, opens 
expels soot quantitios —eliminates 
fall operating condéions. 4 
alk ANS: 
One of mere mutiiple gay Fad a 
diicharged end ealy when in rogkter i 
velth tubes te reduce compressor and temk size. Air of We 
ehietic operation--alr or electric control, completely ag 
ia ond nd CHIGAN ates each sabected walt or group in turn; off when 
=| 


700 MOH Of TOO UTTLE PEL 
TOO LITTLE OR TOO MUCH 
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You'll get high Economy, Safety and Availability 
because Bailey Controls, working from the accurate measure- 
ments of Bailey Meters, do the right thing at the right time. 


Bailey Combustion Control 


1. Secures instant response to changes 
in load by regulating both fuel and air 
at the same time. 


2. Maintains optimum fuel-air ratio as 
measured by Bailey Meters. 
3. Gives you the same complete con- 


trol, when you change fuel, or even 
when you burn waste. 


Bailey Three-element Feed Water Control 


1. Reacts quickly and yet retains high 
stability by accurately measuring Steam 
Output and Feed Water Input and by 
controlling the rate of feed water in- 
put so that it equals steam output. 


2. Surge resulting from severe load 
changes is held to a minimum by the 
action of flow ratio and level com- 
ponents which may be adjusted to con- 
form with boiler characteristics and 
operating conditions. 


3. Needs no excess pressure control 
because its operation is based in part 


on an accurate measurement of feed 
water input. 


4, Power used by feed pumps may be 
reduced by applying Three-element 
Feed Water Control directly to pump 
speed. 


Bailey Steam Temperature Control 


Maintains uniform temperature by 
controlling primarily from boiler load 
and by readijusting from temperature. 


Bailey Feed Heater Control 


1. Gives smooth efficient flow through 
heaters because its multi-element action 
incorporates accurate measurements of 
both fiow and level. 


2. Permits the use of smaller storage 
capacity heaters and tanks thereby re- 
ducing the cost of initial equipment. 


‘Bailey Pump By-Pass Control 


Protects pumps by opening a by-pass 
valve when flow through the pump drops 
below the safe minimum value. 


BAILEY METER COMPANY 


1036 IVANHOE ROAD 


Controls fer Planta 
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Fig. 500 — 125-pound Bronze 
Gate Vaive with screwed ends, 
Screwed-in bonnet, inside screw 
rising stem and tapered wedge; 
Solid in sizes to 44”; double 
in sizes 1” to 3”. 


Fig. 150 —150-pound Bronze 
Globe Valve with screwed 
ends, union bonnet and re- 
newable composition disc. 


Fig. 1303 W. E.Class 1500-pound Cast 
Stee! Gate Valve with welding ends, out- 
side screw rising stem, bolted flanged yoke 
and tapered solid wedge Fig. 3031 W. E.—Ciass 300-pound Cast Stee! 
Globe Valve with welding ends, outside screw 
rising stem and bolted flanged yoke 
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always furnish the right valve, you can avoid 
failures that result from trying to make a valve 
“do” in a service to which it is not specifically 
adapted, as well as those caused by misapplication. 


B: to last. Powell Valves are designed for 


free the right valve. And, because Powell can 


long life at a minimum cost of maintenance. — 
The cost of construction and materials of any I 
Powell Valve is determined solely by the requirements 


of the service for which the valve is designed. i oe H 


ea Line. Powell Valves are made in all 


types such as Globe, Angle, ““Y’’, Gate, Check, 
Non-return and Flush Bottom Tank. Materials 
include not only Bronze, Iron and Steel but also a 
wide range of Corrosion-Resistant metals and alloys. 


Ask your nearest Distributor—or write direct 


Fig. 1333-A— Class 1500-pound 
Steel Integral Bonnet Angie Valve 
with welding ends. Also available 
in Globe and ‘‘Y” patterns. => 


Fig. 19084 W.E.—Cilass 900-pound Cast 
Steel Pressure Seal Globe Non-return 
Valve with welding ends and spur gear 
operation. Improved streamline design 
reduces pressure drop and turbulence 
to the minimum. 


The Wm. Powell Company 


B M ted Globe Valve. S e" 
stem, bolted flanged yoke and regrind- 


able, renewable bronze seat and disc. DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


Fig. 241-—Large 125-pound Iron Body 
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THIS BARREL-TYPE BOILER FEED PUMP with volutes assure good axial and radial balance. p> Split 


reliable Allis-Chalmers 2-pole motor and control meets 
the demand for usual higher pressure requirements, 
1200 to 2500 Ibs; capacities from 300 to 2000 gpm. 
Each of the many individual features of this pump has 
been exhaustively tested and proved satisfactory for 
highest pressure requirements, 


Back-to-back arrangement of stages and double 


inner casing simplifies maintenance. } Main horizontal 
joint of inner casing uses full hydraulic discharge to 
eep joint in compression, > Special design of this 
pump reduces possibility of flashing. } Uniform metal 
section thickness throughout volute casing equalizes 
expansion. 
Electrifugal is an Allis-Chalmers trademark. 


a Bu Allis-Chalmers builds not only a complete line of power 


plant pumps, from boiler feed service to ash-handling, but the 
Choose from Complete matching motors and control as well, it is able to take on responsibility 
Allis-Chalmers 


for an entire power plant pumping “package.” You gain three ways: 
First, by consolidating selection and ordering you save time on 
Power Plant Pump 
e 
Line, Including 


engineering, pencil-work, etc. Second, your drives can be closely 
matched to pump requirements for most economical power. And 
Motors and Control, 
and Save Time... 


third, you eliminate buck-passing, know exactly where to place 
responsibility should any component fail. 
Improve Equipment 
e 
Coordination - .. 


In the case of plants planning ahead, toward generation at the 
e efe 
Center Responsibility 


new, high steam conditions, this coordination is a “must.” 


For plants now operating obsolete or inefficient pumps it offers a 
quick, sensible solution to the problem of bringing operating costs in 
line with industry standards. 

There is a qualified Allis-Chalmers representative nearby who will 
be glad to get down to cases with you. Meanwhile, mail coupon at 
right for advance information on pumps in which you are interested. 
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Performance! 


Double Suction, Split- 
Casing Boiler Feed — 
amulti-stage, high head 
design built in all stand- 
ard sizes. Standard 
pumps include casings 
of nickel cast iron with 
bronze fittings, or alloy 
steels where required. 
Volute casing assures 
smooth operation over 
a wide range of head 
and capacity. 


— 


OTHER ALLIS-CHALMERS PUMPS 
FOR POWER PLANT SERVICE: 


Circulating—sizes to 100,000 gpm with mod- 
erate heads, 3 types: vertical axial flow; 
vertical mixed flow; horizontal and vertical 
centrifugal, Type S. 

Boiler Recirculating — built to specification 
for the particular installation. Type of pump 
and requirements set by type of boiler. 
Condensate Removal — various types; hor- 
izontal and vertical designs. 

Heater Drain—number of A-C pumps avail- 
able in suitable types and sizes. Size of plant 
is determining factor. 

Service, Wash Water, Evaporator Feed. For 
all cool, clear water applications A-C gen- 
erally recommends Type S pumps. 

Ash Handling—Type CW abrasive-resistant 
pumps recommended. 8 sizes, capacities to 
10,000 gpm, heads through 140 ft. 


NEW TEST FLOOR PROVIDES DATA 
ABOUT ALLIS-CHALMERS PUMPS 


Motor speeds read 

towithin less than 

one rpm. Water 

flow timed elec- 

tronically, then 

weighed. The 

torque input to 

pump measured 

with electronic 

torsion meters. 

> Possibility of “human error’ removed. 

> New floor aids in testing designs to build 
better pumps. 

For many years A-C has maintained files 
of complete performance data on each pump 
built. Now, you are further assured of a 
completely mechanical precision check of 
pump performance. 


A-2853 


ALLIS-CHALMERS, 952A SO. 70 ST. 
MILWAUKEE, WIS, 


Please send me information on your 
pumps for the following services: 


NAME 


TITLE 


FIRM 


city 


STATE 


CHALMERS 
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FACTORY ASSEMBLED STEAM PLANTS —Industry's 
need for small but efficient plants to supply power or process 
steam is fulfilled by Foster Wheeler factory assembled water-tube 
steam generators which can be shipped by common carrier, 
(truck, rail, or water) and readily installed. The labor necessary 
for installing a packaged unit is for the most part limited to 
service connections. 


Foster Wheeler Package Steam Generators reflect 
the high engineering standards of an organization with over 
50 years’ experience in the art of steam generation and the 
manufacture and erection of power plant equipment. Therefore 
the purchaser of a Foster Wheeler Package Steam Generator is 
assured of skilled erection with proper assembly of any auxiliary 
equipment, high economy of steam production with any type of 
fuel, and efficient operation. 


FOSTER WHEELER CORPORATION - 165 BROADWAY, NEW YORK 6, N. Y. 
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Write for a copy of Bulletin 
PG-49-130 which contains 
drawings, sizes, and descrip- 
tions of Foster Wheeler 
Package Steam Generators. 


pletely Fact | Asse a 
Design pressures 300-500-9 
Simplified water cooled 
struction with low furnace temper 
Generous combustion chambers 
Btu reledse per cu ft of 
for all types of fuel. — 

natural circu 
High thermal e iency. 
Choice of manual, 
fully ‘automatic ntrols. 
Steel construction. 
f 
s— acto y-app 
Attractive exteri r finis! 
Minimum heat loss fr 
air infiltration. 
Sizes from 1500 to 35,000 
assembled or we ere 


| | 
Jnits up to 35,000 Ib per hr 

The FW. “Package” Co 
These Features — | 
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For Best Results: Install CRYSTOLON 
Brick in Boiler Furnaces 


The drawings and explanation below are based 
upon recent installations of Crystolon (Silicon Car- 
bide) brick in boiler furnaces. Results have been 
completely satisfactory when the directions given 
here were followed. 


' Crystolon brick best demonstrate serviceability 

here there is need of uninterrupted peak operation. 
Produced at high temperatures these brick are particu- 
larly resistant to extreme heat. Their hardness makes 


them resistant to the abrasive action of ash and the 
Motion of the fire bed. 


' The surfaces of Crystolon brick are sufficiently 
dense to prevent molten ash from taking hold by 
a and this same density enables them to 


sist the erosive action of slag. 


| 


Typical Setting Showing Expansion Joints (A) 


Fie. 2 Crystolon Brick for Boiler Furnaces 


Other types of refractory brick often necessitate 
shutdowns or down-time to remove the clinker. While 
the clinker may sometimes adhere to Crystolon brick 
to a limited extent, these brick are sufficiently rugged 
to withstand the rather rough barring action that 
is commonly used to knock off the clinker. 


Super refractory brick although costlier than ordi- 
nary fire brick actually give more economical service 
through reduced maintenance time and longer life. 


It is advisable to use the same construction in 
the bridge wall as is shown (Fig. 1) for the side wall 
when Crystolon brick are used. 


In cases where it may not be convenient to put 
in expansion joints as shown (see A, Fig. 1), expan- 


Fia.3 Construction Using from 9 Courses up to 4’ of 
Crystolon Brick 
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In the center retort, side- 
dump type of stoker the 
Crystolon brick should be 
started 3” below the nose 
of the dump plate. 

In the multiple retort 
type of underfeed stoker 
the Crystolon brick should 
start at the grate line and 
follow the slope of the 


Fic. 4 New Construction (left) and Repairing Old Construction (right) Where 7 Courses or Less Are Used stoker, using a few more 


sion can be taken care of by leaving 7s’ to 46’ open 
joint between each brick in the stretcher courses or 
every second brick in a header course. In any case, 
expansion allowances must be made. A good rule 
to use is approximately 1%” expansion to 15” of 
Crystolon brick in the wall. 


For best results, not less than five courses of 
Crystolon brick should be used in any boiler furnace 
except in cases where exceptionally thin fire beds are 
carried and peculiar conditions of operation might 
justify the use of fewer courses. 


In general, five to nine courses are used depending 
on the type of stoker, size of furnace, thickness of 
fuel bed carried and rating at which boiler is to be 
operated. If too few courses are used, there is danger 
of a slag curtain building down from the fire brick 
above and interfering with the efficiency of the 
Crystolon brick. 


Always use a super refractory cement* for laying 
up the Crystolon brick. A dipped joint is best in 
laying Crystolon brick, unless otherwise specified. 
The brick should be hammered down tightly to make 
as nearly a face-to-face joint as possible. Do not 
use ordinary fire clay or fire brick cements nor any of 
the groups known as air-setting or air-hardening cements 
in contact with the Crystolon brick. 


*Send for Norton Refractory catalogs: Cement No. 863- 
Crystolon Brick No. 862. 
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courses of Crystolon brick 
in the side wall toward the rear of the stoker. It 
is well to use standard iamb or bull nose and arch 
brick to build around the rear inspection door. 


In the chain grate type of stoker the Crystolon 
brick should be laid directly on the side wall bed plate 
or in any case should start slightly below the top of 
the chain grate. In the case of one type of Cox 
stoker now in use a special Crystolon brick is em- 
ployed with a 14" cut-out which fits directly over 
the side wall plate. 

In hand-fired boiler furnaces it is common practice 


to start the Crystolon brick an inch or two above 
the top of the grate. 


Fic. 5 Construction Using 9’ Crystolon Wall 
All Headers up to 4’ in Height 
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San Francisco 


gets 
extreme flexibility 


to handle load changes and future load growth 


low installation cost 


everything was shipped complete—as a unit—and easily installed 


personnel 


i no exposed circuits; metal encloses all current-carrying parts 


“IC”....wit 


10,000 amperes interrupting capacity, adequate to handle all short circuits 


GENERAL ELECTRIC 


HERE’S WHY ... “In the department store business we can- 


not take any chances with power outages or potential fire 
hazards. We must also plan for expansion. That’s why we 
wanted our power distribution system to be safe, to have 
adequate feeder and branch-circuit capacity, plus flexibility. 
General Electric switchgear gave us all these requirements.” 


E. L. MOLLOY, VICE PRESIDENT 
MACY’S, SAN FRANCISCO 
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12,000V 
208Y/120V (GE) 
To adjacent 


trons. 

el 

ond pares mad G-E metal-enclosed switchgear handies the incoming 120/208-volt power. 
The equipment is divided into three sections, two for lighting, one for power. 
Breakers (cascaded) are of the drawout type for ease of inspection and 
maintenance. 


One-line Diagram 
Macy's San Francisco 


This, the largest switchgear installation to date in any 
San Francisco commercial building, adequately hand! 
the power requirements thot average four watts per 
square foot (nearly 500,000 squore feet). Flexibility 
of the feeder system permits load changes without 
increasing the load on the switchgear. The 4000- 
ampere breakers have induction relay tripping. 


Heati. 


Macy's i is o plete General Electric 
project —switchgear, three 200-kva transformers for 

levators and lators, power and lighting panels, 
motors, and control for ventilating and boiler-room 
auxiliories. One source of responsibility plus the very 
best in dinated planning, engineering, manu- 
_ facturing, and service facilities to give maximum sav- 
ings and efficiency to the customer. 


Four G-E network units, rated 500 kva, 12,000-120/208 volts in a Pacific 
Gas and Electric Company vault serve the building. Macy's 2500-kva load 
represents one of the largest loads added to PG&E's downtown network 
in recent years. 


low-voltage SWITCHGEAR 


Modern industrial power distribution systems Investigate today the many advantages of using 
using G-E switchgear are applicable toany industrial General Electric switchgear in your plant for 
plant or commercial building where you want 
proper voltage for top performance of equipment, 
an extremely flexible setup to take care of expanding 
or changing loads, adequate short circuit protection, 
safety to personnel, and low installation and main- 
tenance costs. 


efficient, flexible power distribution. Contact your 
G-E sales representative for further information— 
and write for the helptul bulletins listed below. 
Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 


Be sure to see the "'More Power to America’’ full-color sound slidefil GEA-4966 Low-voltage Switchgear GEA-3083 Metal-clad Switchgear 
**Modern Industrial Power Distribution." Ask your G-E sales repre- GEA-3642 Air Circuit Breakers GEA-3592 Load-center Substations 
sentative to nge a showing for your organizati GEA-2017 Network Protectors GEA-3758 Load-center Distribution 
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When you buy a stoker you want the type best 
suited to your specific requirements. You are sure 
of getting just that when you turn to Combustion 
Engineering-Superheater. Why? Because a back- 
ground of more than 20,000 C-E Stoker installa- 
tions (above residence size) makes available to 
you an accumulated experience unmatched by 
any other stoker manufacturer. 

In addition, Combustion offers you the most 
complete line of stokers available today ...a line 
that meets every requirement of fuel and load 
conditions. Therefore, as the manufacturer of all 
types of stokers, Combustion can give you impar- 
tial advice in helping you select the right stoker. 

And at today’s cost of coal, getting the right 
stoker can pay handsome dividends. For in an 
average installation the cost of coal used in a year 


for your available coal 


A WR for your boiler design 
WR for your load conditions 


exceeds many times the initial cost of the stoker. 
Thus the first cost of the stoker is soon absorbed 
by its saving in coal. 

Typical of the complete C-E line are the three 
stokers on the opposite page — Skelly, Type E 
and Spreader. Each represents an outstanding 
value in its respective field. Each reflects the prac- 
tical knowledge of fuels and operating conditions 
Combustion has gained through 60 years’ expe- 
rience in stoker design and application. 

Day in and day out, all over the country, C-E 
Stokers are getting operating results as good or 
better than those anticipated at the time of pur- 
chase. In short, they are the right stokers for the 
job they were selected to do. So the next time you 
are in the market for stoker equipment, talk it 
over with Combustion before you buy. B-372 
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A compact, 
burning eit 


ment of fixed and 


and maintains a 


avalanching tyPe 


rates of coal 


control is standard equipment. 


lubrication throughout. 


moving grate 


n Range—20 to 200 boiler hp. 


d underfeed stoker available in designs for 
ituminous coal. An alternate arrange- 
s lateral distribution of fuel 

grates of non- 

draft fan, 


issio! 
quipped. Alemite 


SPREADER STOKER 
Approximate Applic 


ducing 200,000 |b of steam per 
The C-E Spreader Stok 


continuous discharge 
burn a wide i 
anism, variable-spee 
unit. Rotating spre@ 
crossing stream 

in suspension 
surface is zone 

All parts subject to W 


ment of replacement, when n 
may be regulated over a W 


automatic control. 


TYPE E STOKER 


Approxi 
mate Application Rang 
e— 


A single-retort 


ation Range—150 boiler hp. uP to units pro- 


hr, or more. 


er is available in both dumping grate and 


types: This simple, rugged stoker is designed to 


feeding and distributing mech- 
are combined in a compact 

e furnace in criss- 

Fines are burned 

the grate. Grate 

ilitate cleaning- 

ion, adjust- 

eed and ait supply 


ide range and are readily adaptable to 
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1 
50 to 600 boiler hp. 


gned 
underfeed Stoker desi ene te 


type. 
Air supply is und 
er 


t 
ion of air over th 


zoned 


| | 
| 
SKELLY STOKER UNIT : 
her anthracite — 
| al. An integt? atic Sixteen 
ie cle h removal. At air coal ra 
Hel implify ash lation of a 
simp itive regula’ 
att feed through vat! Timken bearing 
‘ 
| 
1tuminous coals, Particularly those having caking and coking charac- 
ce i <7. 26 teristics. The Type E has ram type feed supplemented by a recipro- i 
a. cating sliding bottom. Its grate surface consists of hollow, air-cooled 
Srate bars arranged in an alternately fixed and moving relationship to 
a i f aa + pw condition the fuel bed and assure its steady movement to t dump F | 
trays which are of the cantilever 
VNc control with provision for introdu fire. Type E 
Stokers are available with steam. or hydraulic drive, 
rel 
+ 
} 
: feed ‘ 
gulating pant ly 
ig 
. 
SON AVENUE. NEW YORK 16, N.Y. 


‘Outstanding New 


12 


Two Combustion En- 
gineering-Superheater 
Steam Generators, each 
with a rating of 670,000 
pounds per hour at 1492 
psi and 1000 TST. 


PANEL: 


Automatic se- 
quential opera- 
tion of the entire 
Vulcan Soot 
Blower System is 
controlled from 
this central panel. 


CAN 
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Dunkirk Station 


33 Vulcan Soot Blower units will 
be installed in each of Dunkirk 
Station’s two 1492-psi C-E 
Steam Generators, including: 


20—RW-1 Air-Motor-Driven 
Wall Deslaggers 
8—T-2 Air-Motor-Driven 
Long Retractables 
5—Air-Motor-Driven Vul- 
comatic Rotary Units. 


Vulcan Automatic controls will 
also operate the Ljungstrom air 


preheater blowers. 


Whether the blowing medium 
be air, as at Dunkirk, or stearn 
—or both—the top design and 
operating engineers find in Vul- 
can’s advanced engineering to- 
day’s best buy for the really 
tough cleaning jobs. 


Write for Bulletin 483. It tells 
you how Vulcan Automatic Se- 
quential Soot Blowers will keep 
your boilers clean, and cut your 
soot-blowing costs. 


VULCAN SOOT BLOWER CORPORATION 
DUBOIS, PENNSYLVANIA 
Division of CONTINENTAL FOUNDRY & MACHINE COMPANY 
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prepares Superfine Fuel 


for SIndtant ReAponse to 


i ait 

arves coc! ground fe) ROC) me 

. sity. Two COU ost due to banking of fires at 


VOTING 


low load. 


Coal unsuitable for other types of firing can be pulverized to an 
instantly combustible fuel in KVS Air Swept Ball Tube Mills. Coal, 
pulverized in air to KVS-recommended fineness, burns like a gas. 


Coal containing from 5% to 15% moisture is direct fired. No mag- 
netic separator is used. 99% availability . . . and better . . . con- 
tributes materially to low operating cost. 
Ask for a copy of 97-page En- 
gineering Bulletin No. 44-B 
containing valuable informa- 
tion on preparation of pul- 


verized fuel and steam gener- 
ating plants. 


2 PARK AVENUE «+ NEW YORK 16, N. ¥. 
FACTORIES: DANVILLE, PA. 
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GENERAL SPECIFICATIONS 


@ Built in all pressure standards — 
both flanged and welded ends. 


@ Streamlined flow through parts 
virtually eliminates erosion. 


@ Single seated valves—guaranteed 
drop tight. 


@ Double seated valves—guaran- 
teed maximum leakage less 


than 14%. 


@ Steam valves have heat treated 
stainless steel trim with screwed 
in seats. 


@ Water valves have welded in seat 
rings with hard surface overlay 
—on small valves overlay is 
made directly on body. 


@ All valves are engineered to the 
job or application. 
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Regulating—Pressure Reducing—Shutoff 


CYLINDER OPERATED—double seated 


Republic cylinder operated valves 
are of the gradual opening, high lift, 
double seated type. They are hy- 
draulicly operated to assure smooth 
performance at any speed regardless 
of size, stattic pressure or pressure 
reduction. These valves are avail- 
able in sizes from 3” to 24”, with or 
without hand operating wheel. Due 
to compact design, a regulator may 
be mounted directly on the valve. 


HAND OPERATED—large sizes 


Republic hand operated valves, in 
sizes from 3” to 8”, are built to 900 
lb. and 1500 lb. pressure standards. 
They are of the single seated type, 
have a one piece valve stem, and 
seat rings that are Stellite surfaced 
and welded in place. The gear reduc- 
tion head is built with ball or roller 
bearings and precision ground gears 
for minimum friction and back lash. 
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These valves are recommended for 
flow control and shutoff applications. 


HAND OPERATED—small sizes 


Republic single seated hand oper- 
ated valves are also available in 1”, 
1%" and 2” sizes, built to 600 lb., 
900 lb. and 1500 lb. pressure 
standards. These valves also 
have a one piece valve stem, and a 
Stellite surfaced seat integral with 
the valve body. 


LEVER OPERATED—large sizes 


Republic double seated lever oper- 
ated valves are ideal for air actua- 
tion with long stroke cylinders. 
They are available in sizes from 3” 
to 16” for low pressure applications 
and in sizes up to 6” for 1500 lb. 
applications. The lever mechanism, 
of sturdy construction capable of 
taking full strains of power cylin- 
ders, is adjustable with full cylinder 
stroke to change valve capacity. 


LEVER OPERATED—small sizes 
Republic single seated lever oper- 
ated valves are available in sizes up 
io 2” and for pressures up to 1500 


lb. standard. The valve seat is 
Stellite surfaced and integral with 
the valve body. The sturdy lever 
mechanism is adjustable for lift. 
Many of these valves are in opera- 
tion on water lines with over 1000 
lbs. pressure reduction 


BUTTERFLY VALVES 


Republic butterfly valves can be 
supplied in cast iron or steel for 
pressures up to 300 lbs. Vanes can 
be supplied of the angle seating or 
swing through types. The shaft can 
be mounted on ball or plain bear- 
ings as required. A valve operator 
may be mounted directly on valves 
of 6” size and over. 


All Republic valves are engineered 
to the specific job on which they are 
to be used. Our engineers will be 
glad to consult with you on any of 
your valve problems. Write, asking 
to have one of our engineers call. 


q 
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In plants where modernization programs frequently require shifting of 
uipment from place to place, drives with flexibility of application are 


4a “must”. This is one more reason why General Electric's STANDARD 
line of mechanical-drive turbines is winning such favor with progressive 
industries. The DP turbine can be easily transferred from one job to 
another, its speed and range changed easily, its horsepower rating adjusted 


economically. 


DP TURBINES PROVIDE FLEXIBILITY THREE WAYS 


1 EASY TO RE-LOCATE 
_ Shaft height is the same on all 

-E standard single-stage turbines. 

is means that moving turbines 

om one job to another doesn't 
Fequire a “custom line-up job.” 
Not only shaft height, but size of 
coupling fit and keyways are stand- 
ord on every unit. 

DP turbines are quickly aligned, 
too. Unless casing temperatures are 
high, DP’s can be lined up cold with 
the assurance that shaft lift will be 
within allowable limits when the 
turbines are heated. Such easy 
alignment is possible only on a 
center-line supported unit. 


2. EASY TO ADJUST SPEED 

By adjusting a simple handwheel, 
the speed setting can be varied 
within a 30% range. Once adjusted, 
the DP’s hydraulic governor holds 
speed accurately. 

If a change in application makes 
a new speed range necessary, the 
range can be set anywhere from 
800 to 5000 rpm by simply sub- 
stituting a new emergency governor 
and a new set of low-cost gears on 
the governor drive. These gears are 
standard, available on immediate 
delivery from the factory. 


REMEMBER 


means Dependable 


3. EASY TO CHANGE RATING 

When steam conditions or load 
demands change, a DP turbine 
can be adapted at a reasonable 
cost for the new requirements if 
they are within the steam flow ca- 
pacity of the casing. Example: If it 
is desired to increase the horse- 
power rating, the only changes 
which are usually necessary are new 
nozzle plate and valve parts. The 
cost of such parts is far less than the 
cost of a new turbine—which would 
be required with a less flexible unit. 


Power” 
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Easy to change Emergency 
Governor 


Easy to change Governor 
Gears 


The General Electric standard DP Turbine incorporates 
many outstanding features previously found only on 
“special” turbines. They give you a drive which is depend- 
able and flexible-—ideal for a variety of applications 


in your plant. 


One Standard 
Shoft Height 


Easy to change 
Nozzle Plate 


For the full story on how these features can mean oper- 
ating benefits for you, call your G-E representative. Or 
write today for GEA-4955, a 20-page, descriptive 
bulletin. Apparatus Dept. General Electric Company, 
Schenectady 5, N.Y. 


GENERAL ELECTRIC 
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DETERMINE 
STEAM 


TRACK 


; costs for distribution and utilization of steam (or other 
fluid) will be known facts with the installation of a Brown Flow 
Accounting Meter. And you'll be able to put your finger on leaks 
and uneconomical operations... because the hourly and daily 
records will let you know, not approximate, what iS happening, 
where it is happening, and when it is happening. : 


Brown Flow Accounting Systems are producing sensational 
economies in many plants, repaying the original investment in a 
very short time. A Brown Recording Integrating Flow Meter . . . 
complete for a six inch line . . . costs less than $500.00! 


Check, today, on the application of such an accounting system for 
your processes. Call in your local Honeywell engineer for specific 
information ... he is as near as your phone! 


MINNEAPOLIS-HONEYWELL REGULATOR CO. +© BROWN INSTRUMENTS DIVISION 


4490 Wayne Ave., Philadelphia 44, Pa. 


Offices in 73 principal cities of the United States, Canada and throughout the world 
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WITH THE BROWN ACCOUNTING FLOW METER 


Balletin 2022, Brown Flou 
Meters for Cost Accounting,” 
is complete and informative. 
A copy will be sent to you 
upon request. Write today' 


Instiumentation 
FOR BETTER PROCESSING 
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“TUNNEL”’ 
FEEDS RAIL POWER HOUSE 


{ Undergrouad pan conveyors operating in a tunnel under the outdoor 
i 
storage area are a feature of this S-A designed coal handling system. 
This fast, low cost system permits large storage and easy reclaiming ease 
ith eff Coal is dumped from hopper-bottom rail 
with a minimum of manual effort. af 


Today, as for the past half a century, leading industries in practically this S-A designed coal handling system. If 
boiler house bunkers are full, inclined belt 

every field, depend on S-A engineers for design and installation of re wreak: pes 
7 conveyor takes coal to outdoor storage pile. 


highly efficient handling systems. Designed according to latest engi- Bulldozer spreads it over a wide area. 
neering principles, todo specific handling jobs, S.A systems for coal and When boiler house needs coal, bulldozer 


ili unit scoops coal into underground reclaim- 
ash handling provide maximum tonnage moved at lowest cost per ton. ing hopper. S-A inclined pan conveyor, 
While you are in the planning stage of any improvement of your operating in tunnel under coal storage area, 
4 . returns coal for transport to bunkers, 

present system or design of a new system, ask first for the recommenda- J ¥ 


tions of S-A engineers. There’s no obligation . . . write today. 


STEPHEN DAMSON 


5 Ridgeway Avenve, Aurora, Illinois “MFG. Los Angeles, Calif. + Belleville, Ontario 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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@ Standard Oil Service-Supply C 
@ Standard Oil Field Offices 
~ 


\ Right in your own back yard 


@ If your plant is in the Midwest, you can benefit from a service-distribus 
tion set-up that is unique in the oil industry — there's a Standard Oil offic 
and warehouse practically right in your own back yard. The nearness 
that service-supply center holds important advantages for you. 


Faster Deliveries. You needn't worry about production delays caused b 
late shipments of necessary lubricants and fuels. You can avoid the expens 
and trouble of stocking large quantities of lubricants and fuels within} 
your plant. 


A Complete Supply. Every lubricant and fuel necessary to the efficient 
operation of your plant will be carried in the warchouse at your nearby 
Standard Oil service-supply center. You can always get the product you 
need when you need it. 


On-the-Spot Engineering Service. Your nearby Standard Oil service-sup- 
ply center is headquarters for a Standard Oil Lubrication Specialist who 
is assigned to your plant. He is close at hand to give you help when you 
need it. He has plenty of practical experience. He has been specially trained 
for his job in a Standard Oil Lubrication Engineering School. He is backed 
by Standard Oil's extensive research and technical facilities 


To arrange for his visit, phone your nearby Standard Oil service-supply 


center or write to: Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 
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hat’s YOUR 
roblem? 


R L. Jenkins, lubricating specialist at 
Standard Oil's South Bend office solved 
this customer's problem because he 
Was thoroughly familiar with job re- 
Quirements and the application of his 
Stanorust line. 


@ There is a corps of such lubricating 
Specialists throughout the Midwest, 
trained and experienced to help plant 
Operators solve similar problems. Ex- 
Perience enables these men to find 
quickly the cause of lubricating trou- 
bles. Knowledge of petroleum prod- 
acts enables them to prescribe the lu- 
bricant needed. There is one of these 
fubricating specialists at the Standard 
Oil Cofapany (Indiana) office near 
you. He is there to serve you. A call 
r acard will put him at your service. 

Investigate the cost-saving possi- 
bilities of these lubricants. 


STANOIL INDUSTRIAL OILS—for 
cleaner hydraulic systems, gear Cases, 
compressors, and circulating systems. 


CALUMET VISCOUS LUBRICANTS— 
adhere to open gears and chain drives 
without throw-off. Easy to apply. No 
heating. 


STANOLITH GREASE — withstands 
high temperatures and resists wash- 
ing by water. 


THE SHOP FOREMAN of Hart Pressed Steel Corp., Elk- 
hart, Indiana, exposes the clean metal surface beneath a 
coating of STANORUST 1-XC Rust Preventive by a sim- 
ple wiping operation. The die shown has been protected 
against rust under severe outdoor conditions for over a 
year by STANORUST 1-XC 


How to prevent rust 


under severe outdoor storage «ee 


AIN, snow, heat, cold—plus coal soot from 
R passing locomotives—could be expected 
to produce serious rust troubles in outside 
storage. The elements did, indeed; cause diffi- 
culties for the Hart Pressed Steel Corp., Elk- 
hart, Indiana, which owns the truck and 
trailer dies shown above. Despite coatings of 
heavy oil, rusting was so severe that cleaning 
a die required at least three hours. 

The problem was laid before a Standard 
Oil lubrication specialist. He pointed out 
that, to withstand severe outdoor exposure, 
a rust preventive with special qualities is 
needed. At his suggestion, the dies were 
coated with STANORUST 1-XC, a rust pre- 
ventive especially developed for severe out- 
door service. 

Use of a STANORUST Rust Preventive 
has made savings for this company. Many of 
the dies have been exposed to the weather for 
over a year, yet STANORUST has kept them 


completely protected against rust. A die can 
now be cleaned and returned to service in a 
matter of ten minutes, as compared with the 
three hours previously required. 

The new and improved STANORUSTS can 
mean big savings for you through more eco- 
nomical applications, better rust protection 
There's a lubrication specialist near you who 
can help you get the most economical results. 
How you can obtain his services is described 
at left. Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, Illinois. 
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DIVIDED FURNACE 
WITH 


ke down for maintenance and cleaning. 


*Pateated 

E CHECK WITH YOUR CONSULTING 

ENGINEER ON YOUR ‘MODERNIZATION 
AND NEW PLANT PROJECTS 


ae _ CONVENTIONAL FURNACE 


CENTER WATER WALL 


Re HE divided furnace with a CENTER WATER 
ee WALL* is a development first introduced 
by Springfield Boiler Co., for large central station 
installations. It has application where gas tem- 
peratures entering the first pass and superheater 
must be limited to prevent overheating of the 
"center section of the wider furnaces. It enables 
a unit to stay on the line longer before shutting 


Se =: The divided furnace construction has been highly 
dependable and successful in service. It is adapt- 
able to any kind of firing. Springfield offers it on 
both bent tube and straight tube boiler designs. 


A COMPARISON 


FURNACE WITH CENTER WATER WALLS — 


SPRINGFIELD 
D 
PRODucTs 


BENT Tua: 
Modern d STEAM 
10,000 ibs. 


GENERATORS — 
for trom 


STRAIGHT T 
UBE BOILERS. 
450,000 for opacities 
Der hour and higher. 


STANDARD! 
ZED TYPE M BOILERS — 


width of the unit. 


1953 E. CAPITOL AVENUE 


CHICAGO SAN FRANCISCO ST. LOUIS 


SPRINGFIELD BOILER CO. 


SPRINGFIELD, ILLINOIS 


These diagrams show how the center water wall made it possible for Springfield to 
reduce the height of furnace 22% on one 350,000 Ib. pulverized coal fired unit in 
addition to securing a more even gas temperature entering the first pass across the 


Worldwide Sales and Service 


NEW YORK © PHILADELPHIA @ WASHINGTON, D.C. @ DETROIT © SALEM, MASS. 
CINCINNATI @ MEXICO, 0.F. © BUENOS AIRES 


Exports READING, PA, 


@ WOUSTON 


lard fi 
OF quicker delivery 
6,000 to 17,000 ibs, 


COOLED FURNACES... 
walls. Exclusive center water 
SUPERHEATE 
RS — aj 


to 
meet requirements, 
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YARWAY FLOATLESS 
LO ALARM WareR 
PRESSURE-SEALED 
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aad directly by the boiler weter 


THE LEVEL 
with Yarwa 


He 


It’s necurate! It's where you eat see it! 


These two most important needs for bollnr | 


water level indication are assured with \@ 
Yarway system. 


Yarway indicatinyt is 


because it is operated directly by the boiler 
water itself. Yarway Weight-operated Hi-Lo 


Alarm Water Columns with either Sesare In- 


clined or Flat Glass Vertical Gages talke care 


Of the job at the boiler drum. On the instru. 


ment panel or other desired location, Yarway: 


Remote Liquid Level Indicators bring over=|) 


head Raise! readings to ed ay 


eye-level vision. By vse Monten Unit im 


the indicator, additional or souls 
‘alarms ¢4m be located at any place in the: plait. 


The Varway HI-LO-GRAPH panel 


{gaountel recording indicator, gives a24-hour |, 


of Goiler water levels.’ | 


Yuarway engineers will gladty show you how 
ithe Yarway Boiler Water Indigating Hyste 
increase: power plant safety and efficivrn y.. 


Pir tite fallecory on Y arvedy Indicators, write 


free copy of Yarway Bulletin WG-12. 


SKANCH OFFICES 4 PRINCIPAL cities 


ON THE INSTRUMENT PANEL 


YARWAY REMOTE 
LEVEL INDICATOR, operated 


iteelf, by the prewure diferentiul be- 
fveen © comtant heed and the vurying 
head in the boiler cium. indititing 
mochenism never urder pressue--+no 
stuffing boxes. See Bulletin We 1892, 


YARWAY HLLO-GRAPH ve! 
CORDER provides not only 

instont indication but ato 24- 
hoe of boiler water. 
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ANYWHERE The PLANT 


YARWAY REMCIIE ALARM 
SIGNALS, lights or Cipandted 
by Control Unit @ifeched te Pemote 
Any nomber con Watedled, any 
desicod locations ghee the plant. 
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HETHER water is used only for steam gener- 
Wien or is required in plant process, it is 
“today a major industrial problem, The nature 
cand extent of available water supplies may be a 
/ primary factor in determining the location of a 
new plant, or in the continued efficiency of an ex- 
isting plant. 

Hall engineers have solved water supply prob- 
lems for hundreds of industrial plants of all types 
and sizes. 

Sometimes the solution has been relatively sim- 
ple, such as the restoration of well capacity by 
means of a new well cleaning method developed 
by Hall associates. More often, however, the prob- 


lem has been a complex one involving study of the 
characteristics of all available waters and of the 
quality, quantity and temperature requirements 
at all water usage points. 

In every case, Hall recommendations are tech- 
nically sound, practical, specific and economical, 
showing where and how each water can be used 
to best advantage with minimal treatment. 

Whatever your water problem may be, you will! 
be interested in the Hall bulletin, “Water Prob- 
lems neither begin nor end at the boiler.” May 
we send you a copy? 

Hall Laboratories, Inc., Hagan Building, Pitts 
burgh 50, Pa. 


HALL WATER SERVICE 


INDUSTRIAL WATER TREATMENT...BOILER WATER CONDITIONING 
INDUSTRIAL WASTE RECOVERY AND DISPOSAL 
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A Product of 


MANNING, MAXWELL & MOORE 
INCORPORATED 
STRATFORD, CONNECTICUT 


Makers of ‘Microsen’ Electrical and ‘American’ Industrial Instruments, ‘Hanzock* 
Valves, ‘Ashcroft’ Gauges, ‘Consolidated’ Safety and Relief Volves. Builders of 
*‘Shaw-Box’ Cranes, ‘Budgit’ and ‘Lood Lifter’ Hoists and other lifting specialities, 


Photo courtesy Shell Owl 
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Laval Turbines Reduce 
the Cost of Power 


We clipped this article from a recent power 
journal because it does such an excellent job of 
emphasizing the savings that can often be ef- 
fected by installing high pressure boilers and 
modern turbine generators. 

Why not check into your own power and steam 
costs? Recent installations like the ones shown 
below have proven that savings can be substan- 
tial. For more complete information write for 


A De Laval 5000 KW con- 
densing turbo-generator 
receiving steam at 550 psig, 
with extraction at 90 psig. 


A 3500 KW De Laval turbine generator 
serving a large Mid-Western metal 
working plant. 


¥v 5000 KW De Laval turbine generator 
with automatic extraction. 


A De Laval 3000 KW non- 
condensing topping turbine 
installed in a chemical i 
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’ DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


TURBINES « HELICAL GEARS « CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS *« WORM GEAR SPEED REDUCERS ¢ IMO OIL PUMPS 
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Here is a file of manufacturers’ catalogs designed to make 


buying easier—to make buying information instantly available 
when you need it! 


Sweet's is constantly striving to give you more and more basic information 
about a wide range of products in easy-to-find form . . . at your fingertips 
every hour of the day. 


Sweet's File cuts out delays in getting manufacturers’ catalogs—and time- 
consuming efforts to build and maintain files of loose catalogs. 


When you want specific information about product forms, characteristics, 
performance and use—and you want it fast... 


... reach for your Sweet's! 


WHAT THEY SAY ABOUT SWEET’S 


SIM PLE “5 “Sweet's simplifies fact-gathering—makes it easy 


ompare various manufacturers’ products.” 
toc fact 


CONVENIENT ae) “I like the idea of having catalogs bound in one 


unit.” 


“The supplier who files his catalog in Sweet's 
QUICK speeds up my buying.” 


Catalog service 


DIVISION OF F. W. DODGE CORPORATION ~- 119 WEST 40TH STREET +» NEW YORK 18,N. Y. 
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Gruellingtests... 
An essential part of every 


R IGID TESTING, far above the usual practice, is 
regular procedure in the production of Lunkenheimer 
Valves. From selection of raw materials to final assembly, 

nothing is left to chance or guess. Each and every oper- 
ation is gauged to meet the high quality standards which 
assure dependable performance, longer service life and 

minimum upkeep. 
In gate valves, for example, a Lunkenheimer final 
test means that every valve is tested on both 
sides, at high and low pressure for seat tight- 
ness and then given a careful shell test. Spot 

testing is not tolerated. 


This may be producing valves the “hard 
way”, but for Lunkenheimer, it’s the 
only way since it safeguards our 
proudest possession ... the mark ts 
of unswerving quality and de- 
pendability. 


Fig. 2150 
150 Ib. S.P. 
Bronze Gate 


ESTABLISHED 1862 


THE LUNKENHEIMERCS: 


“QUALITY” 
CINCINNATI 14, OHIO, U.S.A. 


NEW YORK 13 + CHICAGO 6 + BOSTON 10+ PHILADELPHIA 34 


EXPORT DEPT. CINCINNATI 14, OHIO. U.S.A 


Continually improved testing equipment, 
together with superior metallurgy and the 
most modern production equipment assures 
longer and trouble-free operation, making 
Lunkenheimer Valves cost less per year of 
service. 
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LUNKENHEIMER VALVE 


.--and the final step and proof of Quality 
in these 150 Ib. S.P. Bronze Gate Valves. 


The valves illustrated, Figs. 2150, Fig. 2150—Double 
2151 and 2153, typify the extra value 
Lunkenheimer puts into its product. i tion. No internal wedge 
Here are three designs, each for a or pin to wear or be lost. 
specific purpose, so carefully engi- : Discs roedily adjust them- 
neered and produced, that any one 
type can be converted to another by B= aay. dies fe strength- 
a simple interchange of trimmings, ‘ ens disc-stem connection. 
with full assurance of a perfect fit. 

Where both rising and non-rising 

stem valves are used, this feature 

means lower stock room investment, 

fewer parts required, and reduced 

In addition to this flexible inter- 

changeability of parts, superior de- cessing lines and handling 

sign, and exceptionally rugged con- 

struction, these valves have the 

distinctive silicon bronze alloy stem 

material developed by Lunkenheimer. 

Stem-thread failure due to wear is 

eliminated. 


Ask your Lunkenheimer Distributor, Fig. 2153—Enibedies all the § of Fig 
or write direct for Circular Number j “ 
574, wlilels fully explains dis tenes 2150 and 2151, but its design is varied to 


on provide non-rising stem operation. Body is the 
changeability and other features of same, requiring only an interchange of trim- 


these valves. 4 mings to convert from non-rising stem to rising 


Another 


assurance 
of better 
valve service 


is your on-the-spot Lunkenheimer dis- 
tributor, ready with stocks and facilities 
to serve as your warehouse, keep your 
production going, save you dollars and 
hours. Whether it’s an emergency, routine 
maintenance or new installation, call your 
Lunkenheimer Distributor for fast, de- 
pendable service. 


“ 


Battery of Semi-Automatic Gate Valve Seating Machines & 
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DR “Good sums VOLTAGE for the 
Good Samaritan Hospital of Cin- 
*cinnati since 1934 without mainte- 
-mance or repair of any sort except for 


one bearing adjustment . . . that’s the 
record of these Allis-Chalmers Rock- 
ing Contact Voltage Regulators. “Our 
machinery is slow speed — difficult to 
control—yet our regulation is good!” 
says Mr. W. A.Garrett, Chief Engineer. 
This is the kind of proven depend- 
ability and low maintenance you can 
get with Rocking Contact Regulators. 
They have no vibrating contacts and 
no gliding friction . . . no complex 
‘adjustments to make. This simplicity 


means years of trouble-free service for 
you. 

They are precision built for Instant 
Response and Accuracy. Contact sec- 
tors are supported in jeweled bearings 

. rock on carefully machined com- 
mutator segments heavily plated with 
silver for reliable, long-life accuracy. 

Rocking Contact Voltage Regula- 
tors are available for both a-c and d-c 
generators of any size and speed, for 
either parallel operation or unit con- 
trol. Call your nearby A-C office or 
write direct. A-2887 


ALLIS-CHALMERS, 952A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 


Pioneers in Power and Electrical Equipment from Generation throwgh Utilization 
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OTHER ALLIS-CHALMERS 
SPECIAL CONTROL 


SYNCHRO-OPERATOR 
— Automatically syn- 
chronizes alternating 
current generators, tie 
lines, synchronous con- 
densers, ete. 


D.C. POSITIONER — 
Operates from power 
plant d-e bus, used 
for remote indication, 
control, order tele- 
graph, ete, 


REGULEX CONTROL 
— Used where the -/ 
features of a rotating 
type regulator cre de- 
sired, 


Regulex is an Allis-Chalmers trademark, 
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InsTALL Youngstown today, in sizes 
adequate for the increased loads it will 
have to carry tomorrow, and both you and 
your customers can forget pipe indefinitely. 

The dependability of Youngstown Steel 
Pipe rests on experience--on nearly 50 
years of producing highest quality steel 
and fabricating it into highest quality pipe. 

Youngstown Steel Pipe is available every 
where, sold by leading pipe distributors 
who are prepared to recommend and fur- 
nish it in proper sizes for any job, adequate 
for both tomorrow's needs and today’s. 


al 
4 
q Adequate Tomorrow, ad Today 
Nit | 
| THE YOUNGSTOWN SHEET AND TUBE COMPANY 
CTS - CONDU if RODS COLD FINISHED CARBON AND - 
SHEETS -| PLATES - WIRE. ELECTROLYTIC TIN PLATE - COKE TIN PLATE RAILROAD ACK SPIKES. 
| 


Oxidation attacks oil wherever there is continuous 
recirculation—in enclosed crankcase systems 

and, especially, in central circulating systems. It forms 
damaging acidic compounds, gum, carbon, and 
sludge. Result: frictional drag is increased, oil lines 
may become restricted or closed, wear accelerated, 
Fy efficiency and life lowered. 


Many years of experience show Sinclair Rubilene 
successfully withstands oxidation even under 
sustained high temperatures. This is due to Rubilene’s 
greater stability and ruggedness. At the same time 
non-foaming Rubilene assures a solid flow of oil to 
provide a tough oil cushion between all moving parts. 
Rubilene thus lessens friction and wear and provides 
high efficiency and smooth operation. 


Why not eliminate worry over damaging oxidation and 
assure reliable lubrication? Use Sinclair Rubilene Oils. 


Your nearest Supplier of 
Sinclair Products will gladly 
arrange for lubrication 
counsel, or write to 
Sinclair Refining Company, 
630 Fifth Avenue, 

New York 20, N. Y. 
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‘YOU SAVE MONEY with Spence 
Self-Operated Regulators be- 
cause they function dependably 
and accurately year after year 
without requiring extensive re- 
pairs or special attention. This 
long trouble-free life means less 
down-time of the system, less 
time and money wasted on re- 
placement of parts. Thus, you 
lower over-all costs and, at the 
same time, are assured of qual- 
ity performance. 


} 


COSTS PRESSUR 


4 
dis 


show you how: 


The cutaway illustration. above shows why Spence Regulators... 


REGULATE ACCURATELY 


The single-seated packless main valve is actuated 
i by a large balanced diaphragm. The construction 
eliminates the need for closely fitted parts which may 
stick or bind due to uneven expansion or foreign matter. 


One or more sensitive pressure or temperature 
pilots control the main valve. 


Because the Spence design minimizes friction, accurate 
regulation remains unaffected by changes in service con- 
ditions or length of service. 


STAY ON THE JOB FOR YEARS 


SECO Metal Seats and Discs resist wiredrawing. 

More than 20 years of experience with SEC 
Metal in thousands of installations has failed to produce 
one single case where SECO Metal has been cut by steam. 


Spence metal diaphragms, under usual conditions, 
mever require replacement. Spence Regulators 


SPENCE _ENGINEERIN 


have few moving parts and those few are ruggedly con- 
structed and seldom require attention. 


The spring in the Spence Regulator is out of the 
5 | path of the fluid flowing through the valve. It 
operates at low unit stress to assure performance over 
an unusually long life. 


REDUCE MAINTENANCE 


The seat and disc of the main valve and pilot can 
be cleaned and any working part removed, with- 
out taking the main valve out of the line. 


All main valves and most pilots are built with- 
YA out stuffing boxes. This packless construction 
eliminates much time-consuming maintenance. 


No dismantling is necessary to inspect the main 

valve disc, the pilot valve member and the SECO 
Metal bleedport. Special openings are provided. Inspec- 
tion is easier, too, because the pilot is not an integral 
part of the main valve. 
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PARTIAL LIST OF USERS 


The Cleveland-Cliffs Iron 
Company 


Tennessee Coal, Iron and 
Railroad Company 


The Springs Cotton Mills 
Ford Motor Company 


Cochrane Corporation 


Philadelphia Electric 
Company 


Pennsylvania Power & Light 
Company 


L. H. Gilmer Company 
Div. of United States 
Rubber Co. 


York Corporation 


Jones & Laughlin Steel 
Corporation 


The Duluth Steam Corporatiog 


Rochester Gas and Electric 
Corporation 


Consolidated Gas Electric 
Light and Power Compan 


enix ur as mp 


Cutter Laboratories 
National Tube Company 


The Atlantic Refining 
Company 


Great Lakes Stee! Corporatio 


HAVE UNUSUAL VERSATILITY 

TYPICAL PRESSURE PILOT 

Kk The Spence Regulator, due to its unique design, MODIFICATIONS AVAILABLE Todd Shipyards Corporation’, 

will serve many functions and will handle all the 

various types of fluids under a wide range of service ' poe Preserve Oxford Miami Paper 

conditions. One of the great advantages of this Spence ct Renge, 082 + or — Company 

design is the interchangeability of all pilots on all sizes 

of main valves. Any main valve can be changed from a 3-150 iad 
ressure to a temperature regulator or vice versa simply - aes 
y substituting one type of pilot for another. ise ee General Electric Company 

Spence Regulators are built in sizes from 14" to 12” for 0-10 Ma PSI RJR ; b 

service with air, steam, water, oil or gas. With minor ~ eynolds Tobacco 

adjustments, any Spence Regulator can be easily switched 03 OZ 

from one service to another. 


FREE BULLETIN gives a engineering details 
and selection data. It features a full color, fully illustrated 
description of the operating cycle of a Spence Regulator. 
Send for your copy of this valuable bulletin today. 


Land O'Lakes Creameries, Inc. 


Ohio Edison Company 


i 


WALDEN, NEW YORK 
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DEPENDABILITY 


THE TRUE MONEY-SAVER 
IN EVERY “BUFFALO” PUMP 


OLD FAITHFUL GEYSER, spouting 12,000 gallons of 
scalding water 150 feet into the air every 662 minutes, 
has been a byword for DEPENDABILITY to millions 
of tourists since its discovery in 1870. 


“BUFFALO” PUMPS have an equally strong reputa- 
tion for dependability with thousands of users. AND 
THIS MEANS ECONOMY IN EVERY PUMPING 
JOB It means freedom from costly repairs—and, more 
important, freedom from long shutdowns, which are 
the big cost of pump failure. 


Why take a chance? Back up your liquid-moving jobs 
with “Buffalo” Pumps and enjoy the true economy in 
this dependability. Call on your nearby “Buffalo” En- 
gineering Representative for complete information. 


BUFFALO PUMPS 
INC. 


Canada Pumps, Ltd., 
Kitchener, Ont. 


Branch Offices in All Principal ~ 


“Buffalo” Class “SL” Pumps are widely used on C E N T ~ l F U G Al “Buffalo” Class “RR” Pumps for boiler feed and 


air conditioning systems and for other clear general service mer Ws a with users for their 
1 


water service. Write for Bulletin 955-N and see efficiency and durabilit the job—i: dels to 
their heavy-duty precision construction. P U M PS deliver from 20 to 900 both 
ft. Write for Bulletin 980-B. 
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“I am De Laval Centrifugal Force. I keep lube oil—either turbine lube 
or Diesel lube—both clean and dry. 

“Being able to remove both contaminants of lube oil at one time gives 
me an advantage. It means that when I am on the job of protecting a power 
unit, the engineer never has any worries about dirt or condensate. Whether 
I am called on to remove a few drops of moisture or quickly to remove a 
dangerous “slug” of water, I can do it. De Laval machines, properly selected 
for capacity in the first place, have ample reserve capacity to take care of 
an emergency. 

“When I purify Diesel fuel oil, I enable the operator to get maximum 
effective usefulness from his fuel oil. 

“I’m written up in Bulletin 400 (Turbine Oil) and Bulletin DL-1 (Diesel 
Oil). Either will be sent on request.” 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 
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BELOW: Buffalo (N. Y.) Postoffice Heating 


RIGHT: 


Plant before modernization. 


After modernization, Canton Stokers 
make this cleaner boiler room possible. 


CANTON STOKERS FIRE NEW HEATING 
PLANT IN BUFFALO POSTOFFICE 


Whatever weather winter brings, the main postoffice in Buffalo, 
N. Y. is ready for it. Four new boilers, fired by Canton Duraflex 
Heavy Duty Worm Feed Stokers challenge the biting blasts that 
sweep across the border. 


In addition to the economy, flexibility and dependability of 
stoker-fired coal, the Buffalo Postoffice enjoys other important 
advantages peculiar to Canton Duraflex Worm Feed Stokers. 


The exclusive Duraflex Sectional Worm will give much longer 
service because of its heavier alloy steel wall sections. Con- 
structed with a hexagonal steel core inside the cast hub, it is 
guaranteed against warpage. And, since it is made up of three- 
inch sections, it is more flexible and individual worm sections 
can be replaced instead of replacing the entire worm. 


The side ash dump makes cleaning quick and easy, eliminates 
“pulling” clinkers with accompanying dust and fumes. Dump- 
ing plates become active grate area between cleaning periods, 
affording greater capacity and flexibility to meet overload 
demands and permitting use of lower-priced coals. 


Finally, power failure is no concern: all Canton Stokers are 
designed to permit hand firing in event the electrical current 
is shut off. 


If you are seeking most economical and dependable power and 
heating, a Canton Stoker Field Sales Engineer can offer you 
some interesting facts. Write, wire or phone. 


CANTON STOKER CORPORATION 


714 ANDREW PLACE S. W. e CANTON 1, OHIO 
CANADIAN LICENSEES: VOLCANO. LTD.. MONTREAL. QUE. 


CANTON 


DURAFLEX WORMFEED 
for loads up to 175 H.P. 


LO-SET RAMFEED 
for loads up to 350 H.P. 


VULCAN RAMFEED 
for loads up to 800 H.P. 


Also 


SYNCHRONIZED COMBUSTION 
CONTROL SYSTEMS 
for all boilers 


TURBO-AIRE JETS 
for smoke abatement, 
firing efficiency 
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WATER LEVELS 
with 


reliance EYE-HYE 


9g Liquid Level Gage 


READ BOILER 


EYE-HYE is a simple, all-hydrostatic 
gage you can place above or below 
boilers and tanks—any reasonable 
distance — mount the instrument 
on instrument panel, wall or girder. 
Rugged construction; no mechanical 
working parts; easy to install; prac- 
tically no maintenance. Write today 
for EYE-HYE literature. 


The Reliance Gauge Column Company 
5902 Carnegie Avenue . Cleveland 3, Ohio 


Graduated scale available 
showing gallons, proportions, etc. 


Reliance EYE-HY di 


emote Reading Gage 
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10 POINT 


A MANUFACTURER CHECKS 
THE 10 POINTS AND SAYS... 
"We have 3 of these '1000' valves and all 


of them are giving good service.” 


E 10 POINTS ARE CHECKED BY A 
SEARCH FOUNDATION, THEY SAY 
ese valves have been VERY SATISFACTORY 
TH IN OPERATION and MAINTENANCE. The 
MAINTENANCE COST iS ABSOLUTELY 
NOTHING once this ‘1000° valve is installed. 
Wherever any one may need CONTROLLED 
PRESSURE IN EITHER STEAM, AIR, or ANY- 
THING—this CASH STANDARD '/000' valve can 
be relied upon to do just that and TO GIVE 
GONTINUED TROUBLE-FREE service.” 


| MEAT PACKER SAYS IN 
CHECKING THE 10 POINTS... 
"Very little maintenance required.” 


A STEEL CASTING CO. CHECKS THE 
10 POINTS—THEY SAY... 

"We find your CASH STANDARD Streamlined 
Type ‘1000° Pressure Reducing Valves to be VERY 
RELIABLE. We have a number of these valves in 
service throughout our plant, and have NEVER 
HAD ONE OUT OF SERVICE for any reason. 
These ‘1000' valves have been in service for 
approximately five years.” 


(ASH STANDARD 


CONTROLS. 
VALVES 


A MOULDED PRODUCTS CO. 
CHECKS THE 10 POINTS AND SAYS 


“Maintenance time and cost very low." 


These are the Points 


USERS CHECK WITH 


1. Maximum capacity when needed 
most. 


2. Accurate pressure control under 
toughest working conditions. 


3. Trouble-free service. 

4. Smooth operation. 

5. Tight closure. 

6. Speedier production results. 
7. Elimination of failures. 

8. Cost-saving operation. 

9. No spoilage. 


10. Practically zero in maintenance. 


----@ WRITE FOR BULLETIN 962 


A. W. CASH COMPANY 
DECATUR, ILLINOIS 


Wa, ff 


BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send Jor them 


Bulletin 950—features the CASH 
STANDARD Type D Single Seat Pres- 
sure Reducing and Regulating Valves 
for use with most fluids. Shows 
simple inner working ports thot sove 
in maintenonce. Diogram explains 
how valve works. Blueprint shows 
implicity of instelloti 


Bulletin 956—feotures the CASH 
STANDARD Type 4030 Back Pressure 
Valve — desi d to ically 
maintain a constont pressure in the 
te a con- 
stant temperoture desired. Shows on 
Ammonia and Freon Gos Copacity 
Chort bosed on ABSOLUTE pressures. 


Bulletin 966—feotures the CASH 
STANDARD Self-Contained, Pilot 
Operated Type 10 Pressure Reducing 
and Regulating Valve for use with 
water or air; with ony gos or oi! thot 
is non-corrosive; and with refrigerat- 
ing fluids such os Ammonia ond 
Freon. Mony interesting porticulors 
explained such as: how valve works, 
tight seating, lorge capacity, no 
waste, no water hammer or chotter, 
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HERES MOTOR REPAIR SERVICE 


THAT WILL SAVE YOU MONEY! 


A-C Certified Service Shops, like 
Cincinnati Electric Equipment Company 
shown, have modern equipment 
and expert personnel for fast 
emergency service ... for routine 
maintenance and repair that keeps 
your production rolling smoothly. 

HEREVER YOU ARE, there is a near- 

by Allis-Chalmers Certified Service 

Shop to keep your motors and other elec- 
trical equipment running smoothly. These 
independent shops are sclected after care- 
ful investigation for their up-to-date 
equipment, experienced personnel, good 
business practices and will to serve. They 


use only factory-approved parts and 
methods. 


When you need repairs or maintenance 
on motors and other electrical equipment, 
depend on Allis-Chalmers Certified Serv- 
ice. Write for a list of the Certified 
Service Shops near you. 


For New Motors and Control... 


No one knows more about correct mo- 
tor and starter application than your A-C 
Certified Service Shop. When you need 
new motors or starters, check with the 
one in your area or with your nearest 
A-C Sales Office. 

ALLIS-CHALMERS, 952A SO. 70 ST, 4-2955 

MILWAUKEE, WIS. 


Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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Sold... 
Applied... 
Serviced .. 
by Allis-Cholmers Authorized Dealers, 


Certified Service Shops and Soles Offices 
throughout the country. 


CONTROL — Manvol, 
ognetic end bi 
tion starters; push but- 
fon stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
oll sizes and sections, 
stendord and Vari- 
Pitch sheoves, speed 
chongers. 


PUMPS — Integral 
motor and coupled 
types. Sizes ond rat- 
ings te 2500 GPM, 
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Take Your Choice for 


FUEL OIL HEATING 


. G-R TYPE B TUBULAR HEATER 


G-R offers you the choice of two different designs 
of fuel oil heater. Both designs are of long-proven 
heating effectiveness and dependability. Both de- 
signs have readily accessible tube interiors and are 
easy to keep clean. Both designs are of sturdy con- 
struction and are lastingly secure against leakage. 


If your requirements are for the heating of large 
quantities of oil, you want the compact, easily 


handled G-R Type B Heater. 


Where your requirements are for moderate or 
small quantities, with great capacity flexibility and 
a minimum of spare equipment, you want the 
G-R Twin G-Fin Section. 


Write for full information on each of these units, 
and for advice as to the most suitable type of 
heater for your particular plant conditions. 
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TO INCREASE 
POWER OUTPUT AT NO INCREASE IN COST 


T" Cities Service Industrial Heat Prover is 
a flue gas analyzer which quickly, accu- The Heat Prover gives you the answers to these 


; uestions important to efficient production: 
rately and completely determines the heat gen- a oa ae to eff 


jl, erating efficiency of equipment using any type 1. Sow h energy is wasted in ” 
afi of fuel. With this information necessary adjust- lessly heating excess air? 

i ments to increase efficiency can be made. 
aE 2. How much excess oxygen is present 


A complete new line of petroleum products in furnace gases? 
for the power field including: 


3. What percentage of fuel is convert- 
e D-C Diesel Engine Oils ed into useful heat? 
e Pacemaker, Turbine and Compressor Oils 


e Optimus Cylinder Oils 


For a complete description of Cities Service 
e Sentry Plant Machinery Oils Industrial Heat Prover Service, mail the cou- 

‘ pon below for your copy of “Combustion 
Control for Industry.” 


Cities Service On Co, 

Sixty Wall Tower, Room 561 

New York 5, N.Y. 

Please send me without obligation your new booklet 
entitled “Combustion Control for Industry.” 
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_— “corners” can be costly—costly in initial installa- 
tion, continual maintenance, flow resistance, pressure- 
loss, erosion, and corrosion. 

You can “cut the corners that cost” with Globe Welding 
Fittings. Installation is simpler—faster. Your piping is 
safer, stronger with less weight — needed space reduced 
— insulation is easier and faster. There is less chance for 
erosion, corrosion, and leakage to develop because of the 
smooth inner walls, true radii and circularity of Globe 
Welding Fittings. Liquids and gases flow smoothly with 
less resistance and pressure-loss. 


GLOBE 
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WELDING 


Decide to “cut the corners that cost” on your next piping job 
—-specify and use Globe Welding Fittings, produced from 
Globe seamless steel tubes by the Globe Precision Process. 


STEEL TuBeEs Co., Milwaukee 4, Wisconsin 


Producers of Globe seamless stainless steel tubes — Gloweld 
Welded stainless steel tubes — carbon — alloy — seamless steel 
tubes — Globeiron seamless high purity ingot iron tubes — 
Globe welding fittings. 


For complete information on sizes and types 
send for Globe Welding Fittings Catalog. 


FITTINGS 
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THE ERIE CITY ECONOMIZER 


In this Erie City continuous loop, forced circu- 
lation Economizer, feed water is forced into the 
lower left header, travels thru sectional loops 
upward and is collected in the discharge header 
at the upper right. Flue Gas enters the top of 
the Economizer and travels downward, counter 
to the flow of water. The resulting rise in the 
temperature of the entering feed water and the 
corresponding reduction in gas exit temperature 
increases the overall efficiency of the generator. 
All pressure parts are supported with suitable 


attached and serve as anchor points. Each ele- 
ment is free to expand or contract to meet its 
individual temperature requirements. Inter- 
mediate headers are provided to permit making 
the elements with a moderate number of short 
standard loops. This reduces the number of 
spares required and facilitates replacement. 


For a detailed description of this and all 
other unit parts of our Erie City Steam 
Generator request Bulletin SB-30, a 40 


clearance for expansion. Headers are firmly page catalog. 


COMPLETE STEAM POWER PLANT EQUIPMENT 


if 


Complete Steam Generators @ Type C 3-Drum Boilers @ Type VL 2-Drum Boilers’ 
o The ‘‘Economic” Boiler with or without Water Walls a Welded H. R. T. 
Boilers @ Welded Steel Heating Boilers @ Coal Pulverizers @ Underfeed 


) and Spreader Stokers o Welded Pressure Vessels for the Process Industries. 


ERIE CITY IRON WORKS ERIE, PA. Since 1840 
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| both the Analyzer and Recorder were complete, it became 
clear that Hays had an instrument with unequalled . . . 


HAYS WAS ONE OF 
THE FIRST TO RECOGNIZE 
AND APPLY THE 
PARAMAGNETIC PRINCIPLE 


As early as 1909 Joseph Hays recognized 

the need for an Oxygen Recorder. During 
the next thirty years at least five oxygen analyzing instru- 
ments (each based on a different principle) were built, 
tested, and discarded. It was not until the early years of 
World War II that Hays’ research engineers felt they had 
a principle worth complete exploitation—-the paramagnetic 
qualities of Oxygen. Then followed . . . 


MONTHS OF 
CONTINUOUS 
LABORATORY RESEARCH 


Once it had been established that mag- 
netically induced thermal resistance changes 

accurately mirrored O, content changes in 

a gas sample, it was necessary to procure 
an amplifying circuit capable of millionfold amplification. 
Tests on existing amplifiers revealed them to be inadequate, 
so Hays engineers designed and built their own unit. When 


PRACTICAL DESIGN 
FEATURES 


Positive, immediate zero check through 
use of free swinging magnet. High sensi- 
tivity, rapid response to O, changes plus 
advantages of rugged construction. 


Patented compensator makes readings 
accurate in ©; O., by correcting for changes in barometric 
and gas sample pressure. 


No chemical required . . . 


No combustion . . . complete safety. 


No gaseous or liquid fuels added to gas sample. 


Provision for as many as 4 records on one chart. 
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PAINSTAKING, 
PRECISION FABRICATION 


High accuracy and sensitivity require close tolerances, 

and new production problems arose. Hays production 

experts solved these problems by investing large sums 

in new jigs and machines, by building their own equip- 

ment not available elsewhere, and by using their 40 

years of instrument manufacturing “know-how”. When 
finished, the new O, Recorders were subjected to . . 
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FOUR YEARS OF INTENSIVE 
FIELD RESEARCH 


Test installations were made in the oil, steel and glass 

industries as well as in power plants and laboratories. 

Field engineers covered the U. S., noting instrument 

performance under varying conditions, and then worked 

with research personnel to translate their findings into 

product improvements. New compensations, calibrating 
techniques and adjustments were worked out, with the result that 
Hays has a wealth of .. . 


APPLICATION 
“KNOW-HOW” 


No theorists, Hays field engineers 

0 possess a rich background of ex- 

perience in applying the Magno- 

Therm O, Recorder to catalyst re- 

generators, process heaters, heat 

treating furnaces, open hearths, 

government research laboratories and sim- 

ilar operations. You benefit by their knowl- 

edge gained in working with 200 leading 
industrial users. . . 


49-829 


‘ THE HAYS CORPORATION j 
Michigan City 3, Indiana | 
} Please send me Bulletin 49-829 which describes the Hays | 
Oxygen Recorder ond Analyzer. { 
Compony 
i nbtren AUTOMATIC COMBUSTION CONTROL - BOILER PANELS + FLOWMETERS - VERIFLOW 
| METERS AND VERITROL GAS ANALYZERS DRAFT GAGES COMBUSTION TEST 
SETS + CU RECORDERS ELECTROWNG OXYGEN RECORDERS NRFLTER GAGES 
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when you have 
C.H. Wheeler 

| | “Reverse Flow” 


Photos—The Academy of 
Natural Sciences of Philadelphic 


Mytilus edulis and barnacles illustrated here present a 
vivid picture of what they can do to condensing tubes 
when permitted to grow and multiply. These pests are 
constant troublemakers and are said to be more 
harmful to efficient heat transfer than any other cause 
of tube clogging, including algae and other fresh 
water organic and inorganic matter. But there's an 
easy, quick and economical way to rid your con- 
denser of these sea and fresh water obstructions 
during operation and without loss of vacuum by using 
the patented C. H. W. Reverse Flow" method. Higher 
temperature of the water plus the high velocity 
flushing action of full reverse flow successfully attacks 
both sea and fresh water pests, as well as any other 
debris that gets by screens. And you'll be surprised at 
the money you can save on maintenance, too. Many 
are now in service ranging in size from 10,000 sq. ft. 
up. Write for more information on how to prevent tube 
clogging by marine and fresh water pests with 
C. H. W. "Reverse Flow” Condensers. 


C. H. WHEELER MANUFACTURING CO. water to ow 
1800 Sedgley Avenue, Philadelphia 32, Pa. | lower 
REPRESENTATIVES IN MOST PRINCIPAL CITIES ‘ 


| 
| 


OF PHILADELPHIA 


SINCE 1903 
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Paris gets 215,000 more 
kw’s; KELLOGG provides 


all critical power piping! 


LONG with the need for rebuilding and ex- 

panding Europe's industrial capacity, there is 
a corollary need for more efficient power produc- 
tion, calling for higher operating temperatures 
and pressures. As these conditions approach and 
exceed 1,000°F. and 1,700 p.s.i., piping naturally 
becomes a major problem, demanding the most 
modern techniques for satisfactory solution. 

For example, piping layouts for the two new 
100,000 KW main turbines now installed at 
Gennevilliers Station were first checked on Kel- 
logg’s exclusive apparatus for determioation of 
stresses under operating conditions. 

But correct design is only one part of the 
problem resulting from the demand for higher 
efficiencies. These critical conditions call for 
special alloys, requiring expert fabrication and 
installation . . . they necessitate the creation of 
special devices, such as bi-metallic transition 
pieces that, to date, have been made only by 
Kellogg. And they make the quality of on-the-site 
stress relieving and non-destructive inspection 
of alloy welding a prime consideration. 

Kellogg has proven its power piping tech- 
niques in providing complete piping systems for 
high pressure and high temperature installations 
producing millions of kilowatts—of which more 
than 600,000 KW represents plants outside the 
United States. Currently, Kellogg is working on 
numerous power projects in Europe, South and 
Central America as well as in the U. S. Because 
of these widespread activities, Kellogg's experi- 
enced fabrication and installation crews are 
readily available to virtually any power producer 
throughout the world. 


Metallurgical research by 


problems such as graphitiza- 
tion to assure long lite and 


low maintenance 
| 


Exchangers 


recognized specialists who 
have made major contribu- 
tions in this field 


Condensers 
Process Piping 
Forged and 


te Welded Fittings 


POWER - 


Exclusive Equipment for accu- 
rately analyzing stresses in pip- 
ing and providing unique 
data for critical installations. 


Complete facilities for che fab- 
rication of steel products from 
simple forgings to specially 
cast bi-metallic devices. 


Top welding performance in 
shops and in the field by weld- 
ers accustomed to working 
under X-Ray checks. 


Quality contrel, devised by 


metallurgical experts, embrac- 
ing forming, heat treating and 
non-destructive testing. 


February 


1950 


Radial Brick Chimneys 
* 


The M. W. Kellogg Company, Inc. (A Subsidiary of Pullman, Inc.) — Offices in New York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronte, London and Paris 
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ARE YOUR 
HEATERS 


At Broadvue Motors, Cleveland, Ohio—large doors let 
in cold at irregular intervals. Here Sarco Electric Ther- 
mostat and Float Trap keep the rooms comfortable 
without unnecessary heat. 


Down blast unit heoter dispels mist in dye room. 
Sarco Float Thermostatic Traps and Sarco Strainer 
ideal for continuous iobs like this. 


Two Sarco DSH 125 Regulators con- 
trol each of the five large double coil 
heaters overhead. At times only the 
one section of each heater is on. 
Sarco ASO Ductstots shut off the 
coils in case of overheating. Result 
—Good working conditions with low- 
est fuel costs. 


No matter how carefully you select and locate the unit 
heaters to fit the job to be done, complete satisfaction can- 
not be assured unless you also take care of the vital factors: 

1. Use the right steam trap and air vent to keep the 
heater surfaces in contact with hot, dry steam, and remove 
condensate and air rapidly and completely. 

2. Provide simple but effective Sarco Controls to start 
and stop the fans as required, or to modulate the steam 
supply to the heaters. 

At the left—two simple examples of unit heater effi- 
ciency. You can get 10 to 30% more out of your heaters 
by spending 1 or 2% of their cost for suitable Sarco Steam 
Traps and Controls. Ask for special information on unit 


heater hook ups. 
OR BETTER YET— ASK THE SARCO MAN NEAR YOU 
256 


SARCO COMPANY, INC. 
Represented in Principal Cities 
Empire State Building, New York 1, N. Y. 


SARCO CANADA, LTD., TORONTO 5, ONTARIO 


QUALITY 
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Westinghouse 
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eee Unique Spreader-Type Firing Brings 


Traveling-Grate Performance 
to the Dump-Grate Field 


The Centrafire principle of spreader firing dis- 
tributes the fuel continuously over the central 
portion of the grate. 

A generous part of the fuel burns in suspension. 
The remainder thoroughly burns on a porous, 
inclined fuel bed. Burning fuel and accumulating 
refuse progress constantly toward the ash-dis- 
charge grates along the side walls. 

The drive is simple, rugged and trouble-free . . . 
one motor or turbine operates all moving parts 
through a constant-speed oil pump. 

The Centrafire with Link-Grate may readily be 
applied to the boiler of your choice within the 
base-load capacity range of 25,000 to upwards 


of 50,000 Ibs, of steam per hour. 


The Centrafire is backed bv over 60 years of 
Westinghouse fuel burning know-how and a 
nationwide service organization eager to see that 
you get optimum operating economy from your 


Westinghouse firing equipment. 


GET THE FULL FUEL-SAVINGS STORY... 


Ie will pay you to read this 16-page 
illustrated booklet B-4890. Ask your 
Westinghouse representative for it 
or write Westinghouse Plectric Cor- 
poration, P.O. Box 868, Pittsburgh 


30, Pennsylvania, 1.5050 


Westinghouse 
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completely air-condition the 

i 1000-room Rice Hotel at Houston, 

i Texas, 12,000 gallons of water per 
minute must be circulated between 

' the engine room and the giant cool- 

' ing tower on the roof of the hotel 
garage, 700 feet distant. To com- 
bat the inescapable corrosive 
attack, the engineers used Byers 
Wrought Iron plates in fabricating 
the 18-inch pipe which handles the 
flow. A substantial quantity of Byers 
Wrought Iron pipe was also sup- 
plied for cooling and condenser 
water lines within the hotel 
building. 

Houston, which claims more air- 
conditioning than any other city in 
the world except Washington, D.C. 
calls itself the ‘‘Air-Conditioned 
City’’. This concentration of instal- 
lations gives engineers and users 
ample opportunity to determine 
the worth of various materials. It 
is significant that wrought iron 
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Combating a 12,000 gpm 


Corrosion Threat in the 


“AIR-CONDITIONED CITY” 


appears in practically every speci- 
fication. 

The durability of wrought iron 
in services like these comes from 
the unusual character of the mate- 
rial. Tiny fibers of glass-like silicate 
slag, threaded through the body of 
high-purity iron, halt and “‘detour”’ 
corrosive attack. The fibers also 
anchor the initial protective scale, 
which shields the underlying metal 
just as a scab protects a wound. 

If you are contemplating any air- 
conditioning installations, or are 
concerned with the maintenance 
of any existing systems, you will 
find some helpful information on 


CORROSION COSTS YOU MORE THAN WROUGHT 


J. RUSS BATY, Architect on Hotel Garage; REG F. 
TAYLOR, Consulting Mechanical Engineer; CHAS. 
G. HEYNE & CO, Mechanical Contractors on Air 
Conditioning; KANE BOILER WORKS, Fabricators 
of 18” pipe; O. W. ROSIN, Chief Engineer, Rice 
Hotel. 


the use of wrought iron in our bul- 
letin, WROUGHT IRON IN RE- 
FRIGERATION, ICE SKATING 
RINKS AND AIR-CONDITIONING 
SYSTEMS. Ask for a complimen- 
tary copy. 

A.M. ByersCompany, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, Hous- 
ton, Salt Lake City, San Francisco. 
Export Division: New York, N. Y. 


IRON 


GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 
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By J J O'CONNOR, Assistant Editor 


Electricity is unique as a power medium. It has neither 
weight nor shape. It is invisible, and cannot be meas- 
ured by conventional scales, rulers, pressure gages, 
thermometers or flowmeters. Yet all precise electrical 
knowledge, forming the basic structure of electrical 
engineering, is an outgrowth of accurate measurement. 

Looking at measurement from the broad point of 
view, we find it comes into the picture in just about 
every phase of modern living. Whether a housewife is 
doling out ingredients for a holiday cake, or an engi- 
neer controlling load on a turbine-generator, both lean 
heavily on measurement for ultimate success of the 
job at hand. This applies even more in measuring elec- 
tricity since we are dealing with an intangible quantity. 

Our aim in preparing this special section (POWER’S 
74th) was twofold. First, to dispel much of the mystery 
that has built up around electrical instruments and 
meters. Second, to lay before the power engineer the 
few principles that form the working nucleus of elec- 
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CURRENT 
VOLTAGE 
RESISTANCE 
POWER 

ENERGY 

DEMAND 

POWER FACTOR 
PHASE RELATION 
FREQUENCY 


trical measurements. This latter theme was broadened 
to include the practical matter of putting these meas- 
uring devices to work. 

On the other hand, no attempt was made to cover 
purely laboratory problems. Nor did we try to reach 
the level of the engineer whose sole concern in industry 
is the test and calibration of electrical instruments and 
meters. But we did emphasize matters connected with 
the practical use of electrical measuring tools. This in- 
formation is of prime importance to the operating man. 

Hence, this special section should serve as a ready 
reference and easy-reading refresher on instruments 
and meters met in the everyday job of measuring the 
electrical quantity. 

Throughout this discussion the term instrument is 
confined to devices that measure present values, such 
as ammeter, voltmeter and wattmeter. Where time is 
involved, as in watthour and demand devices, the term 
meter is used. This conforms to general practice 
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THE 
BASIC 


PERMANENT-MAGNET MOVING-COIL INSTRUMENT MEASURES... 


Soft-iron pole pieces 


Permanent magnet sends a steady Springs oppose moving 


attached permanent 
flux through core of the moving oil s torque “magnet . v 


polepieces not shown 


err ng 
on be 
current 


element the pointer posit 


a true index of 
being measured. They 
also carry the 
to and from 


current 
moving 


co 


WHY 
IT 
TURNS 


Torque 


Core made of soft iron 
concentrates magnetic 


" Pivot, fitted in polished glass or Moving coi! carries current be Current in 
7 sopphire, lets the moving mem ng measured Its aluminum trome 
: ber turn with ittle triction helps pointer come to res! tast MEASURING CURRENT 
f With no current in coil, springs hold the moving element y] Magnet and coil flux join at 
’ q so one side of coil is near edge of adjacent pole face q coil sides to develop torque 
above the calibrated scale. In high- 
accuracy instruments, a mirror is 
} AND fitted under the pointer, right along- 
side the scale marking. This helps 
the fellow who is reading the unit 
Determining the value of direct jewels, pointer andbalance weights. to align the knifesedge pointer with 
current is the first and basic step Fig. 2 tells what makes the point- pointer reflection. If he finds reflec- 
in electrical measurements. Usu- ef move. So skipping that, let’s look tion and needle don’t line up, it 
ally a permanent-magnet moving-coil at the control springs. These are means eyes and needle are not in a 
combination does the job, Fig. 1. two flat spiral springs, one above plane perpendicular to scale. This, 
§ This fundamental device is often and one below the coil. Their dual of course, causes an error in read- 
i called a D’Arsonval instrument be- purpose ts to(1) set up an opposing ing. 


cause itresembles the galvanometer, 
which has a similar movement. But 
the first practical ammeter using the 
permanent-magnet moving-coil idea 
was designed by Edward Weston in 
1888, 

This moving-coil instrument is 
for use on dc only. If hooked into 
an ac circuit the pointer simply 
vibrates at the zero position on the 
scale. But, as explained later, when 
used with a thermocouple or recti- 
fier, it can handle ac measurements. 

Construction Details. Since this 
is our basic instrument let’s look 
further into its makeup. Taking off 
from the simple sketch in Fig. 1, we 
find carefully shaped soft-iron pole 
pieces are attached ~— sometimes 
welded — to ends of the horseshoe 
type permanent magnet. Hence, the 
coil moves in a radial field. A non- 
magnetic yoke is then attached to 
the pole-pieces, This supports the 
shaft and the moving coil. Our pic- 
ture is rounded out with pivots, 
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force to the twisting action produced 
in the coil when a current flows 
through it (2) serve as electrical 
conductors to and from the moving 
coils. 

Just so the moving coil may turn 
with as little friction as poss ible, 
pivots above and below the moving 
element are fitted into highly pol- 
ished jewels. Generally sapphires 
are used but some manufacturers 
now find polished glass more effec- 
tive. 

But whether sapphire or glass, 
these bearing surfaces may be eas- 
ily damaged. If an instrument is 
dropped or jarred, pressure on the 
jewel may run up to many tons per 
square inch. This is true even 
though the moving system itself is 
extremely light. Added pressure may 
mean a flattened pivot or perhaps a 
fractured jewel. 

Instrument pointer shows how 
much current is flowing in the move 
ing coil by the position it takes 


Damping and Shielding. Moving 
coil is wound on an aluminum frame. 
That frame has another job in addi- 
tion to merely supporting the coil 
winding. It damps the coil. Damping 
is the term that describes control 
of the swinging motion of moving 
system so the pointer comes to rest 
quickly. If the instrument wasn’t 
damped, the pointer would oscillate 
before coming to rest. 

Coming back to our aluminum coil 
frame again. When the moving coil 
twists, a voltage is induced in this 
frame since it cuts magnetic lines 
from permanent magnet. And it is 
this voltage that causes a current 
flow in the frame. In turn a magnetic 
fieldis produced opposing the coil’s 
movement. This action brings coil 
to a quick stop. 

It stands to reasonthat stray mags 
netic fields will affect the accuracy 
of this type instrument. Any outside 
source of magnetism may aid or op- 
pose the field of the instrument 
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.-- CURRENT AND VOLTAGE IN DC CIRCUITS 


a CURRENT 


magnet. This would result in a coil 
torque differing from that intended 
by the instrument designer. 

On the other hand, if a chunk of 
magnetic material is close up to the 
device, some of the magnetic flux 
from the instrument's permanent 
magnet may be diverted through it. 
That, of course, would change the 
field strength, giving an incorrect 
indication of the coil current. 

Here’s what all this amounts co: 


_ VOLTAGE 


| Colibroted 


leads 
- 


Topped resistor 


External shunt 


Measuring range extended 
q by shunts, series resistors 


By proper shielding of the unit these 
errors are avoided, Shielding means 
closing the magnet and moving coils 
in a cup or shield of soft iron or 
other high-permeability material. 
This provides a path for outside 
magnetic fields. Shielding is incor- 
porated in practically all modern 
instruments, 


So far we’ve talked about meas- 


uring current. This ammeter, and 


UNIT MEASURES AC WITH THERMOCOUPLE OR RECTIFIER 


Gloss vacuum-bu/b 


(Pssmior 
metals 
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‘Ac 


+ 


Dissimisor 
\ metals 


To millivoltmeter 

\ 


Miliivolfmeter 


DISK RECTIFIER 


{ 


Copper 1 Copper 


oxide 


Electron flow 


¥ we'd 


~-4 


Heater wire 


4 Vacuum and open-air thermocouple. Used with per- 
manent-magnet instrument for high-frequency work 
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those still to be described will also 
measure voltage if used with a ser- 
ies resistance, Fig. 3. 


ALTERNATING CURRENT 


Our same fundamental instrument 
may be used for ac measurement by 
incorporating a thermocouple or 
rectifier. Thermocouplestype unit is 
nothing more than ourold permanent- 
magnet friend tied into a thermo- 
couple, Fig. 4. The thermocouple, 
in turn, is welded to a heater strip. 
Any current passing through the 
heater strip raises strip tempera 
ture. This, in turn, shows up as a 
de voltage in the thermocouple and 
is passed on to the instrument. 

Hence, it can, in that way, be 
calibrated in terms of current flows 
ing in the ac Such instrus 
ments come in handy for highefre- 
quency measurement; say, from 
10,000 cycles up into radio fre- 
quency. Limit of the current handled 
is merely a matter of selecting the 
proper-size heater. 

Once again we find the same de- 
conjunction with a 
rectifier, Fig. 5. Here it is simply a 
matter of connecting the instrument 
directly across output terminals of 
a disketype rectifier. If proper re- 
sistance is hooked in series with 
rectifier on the ac 
set to measure ac voltage. 

This setup comes into the picture 
whenever the power taken by the 

instrument itself 
factor. Hence, the recti- 
combination is useful in 


circult, 


vice used in 


side, we’re all 


measuring is an 
important 
fier unit 
communication circuits where it is 
important to keep the 
current to a minimum. 


instrument 


—AAA— 


=v 


f 


F 


Permanent-magnet instrument, fitted with rectifier, draws but 
little current and is suited for audio-frequency measurements 
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MOVING-IRON INSTRUMENTS FOR MEASURING AC 


Sinple plunaer action is Current being measured 
the basis tor solenoid ir 


strument Pull on the soft 


goes through solenoid on 


ly So control springs 
oS only job now is opposing 
normal torque 


e developed 


Soft-iron armature always 
pulled’ into solenoid re 


gardiess of direction o 


wor core is related to 
valve o' current tlowing 
n coil. Magnetic tield 
acting on moving iron 
tends to move it into the 
Position resulting in 
maximum flux within coil current tlow through it 
& In contrast to moving-coil type, Fig. 1, moving-iron instruments have a fixed 
coil and soft-iron member, with shaft and pointer attached, that’s free to move 


ntrol sprin 
Control spring 
Aluminum damping vane — le ee for aluminum damp- 
attached to shaft on the onter ys Magnetic shield ng vane is supplied by 


opposite side of pointer two, permenent magnets 
Beside its damping job 
vane also helps keep the 


moving element balanced 


tselt 
Dy 

Field co que 
nt be f ed by 

e! at 


Relation of moving vane to coil for /8O deg rotation of shaft 
Inclined-coil is another member in the moving-iron family. Provides a long, 
well-distributed scale in both ac portable and switchboard-type instruments 


Both vanes magnetized 
alike so torque is indeper 


dent of current direction 

N 
Moving vane rotates with _ _ With current in tield 
haftt ntil the torque |, control spring holds 


Jeveloped by repelline ind tixed vanes 
vanes, is bolanced by the 


spr 35 ounter-torque 


Operation of repulsion instrument depends on repelling force set up between 
two adjacent pieces of soft iron that are subjected to the same magnetic field 


rom 10 separate magnet 


embedded » ha 


eld coil surrounds three 


wedge-shaped stationary 


vanes that are magnetized 


conseque 


t poles wher 


9 Here we find attraction and repulsion principles applied in the one device. 
Soft-iron cups supply the magnetic shielding necessary for accurate operation 
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Stepping into the field of alterna- 
ting-current measurement, the first 
instrument we meet, the moving-iron 
type, is quite different from the per- 
manent-magnet unit discussed on 
the preceding two pages. No perma- 
nent magnet is used to develop 
torque in this instrument. Coil 
through which measuring current 
flows is fixed in position on the in- 
strument frame. 

Solenoid and Plunger. A field coil, 
a pivoted soft-iron plunger, and a 
control spring are the basic parts, 
Fig. 6. Current to be measured 
passes through the field coil. Sole- 
noid action draws the soft-iron 
plunger into coil until force is bal- 
anced by opposing control spring. 

Variation on the movingsiron idea 
is the inclined-coil type shown in 
Fig. 7. This construction is often 
used in both portable and switche 
board instruments providing a long, 
welledistributed scale. In this in- 
strument the vane is parallel to in- 
clinedecoil axis. When current is 
sent through coil, a magnetic field 
is produced. Resulting turning ac- 
tion comes from the vane trying to 
align itself with the magnetic field. 

Other moving-iron schemes are 
shown in Fig. 8-10. 

Damping. Do you recall how the 
aluminum frame on the moving coil 
was used as the damping medium in 
the permanent-magnet movement? 
Well, the two methods often used in 
moOvingsiron instruments are mage 
netic and airedamping, Fig. 14. 

Magnetic damping is handled by 
supporting a thin aluminum or cop=- 
per vane between poles of a perma- 
nent magnet. When element turns, 
the damping vane cuts damping- 
magnet flux. A current is induced in 
the vane, setting up a magnetic 
field around it. This field reacts 
with the permanent-magnet field, 
bringing it quickly to rest. 

Air damping, in a nutshell, de- 
pends on resistance that air sets 
up in a closed chamber. Although 
air damping involves more precise 
construction than its magnetic 
brother, we can get a higher value 
of damping. 


| Attraction vone | 
Vane 
Vone _| 240 deg 


| 
L "Attraction vone 


'Repu/sion vone 


Development of repulsion-attraction 
unit showing polarity with dc field 


POWER © February 1950 


| 
\ 
let 
| 
| 7 
- 
i} 
{ 
| 
| 
to shalt, rests at zero 
i 
aa 
As with other moving-irc M bie v first re ae 
nstruments 1 separate $ ne m wide end oO 
In this case flux comes er vane ) | 
| i‘ vanes: Wink i 
‘ ree || 
ends of the | 
> 
tne rrent tlow 
it 
ii 
i 


Probably the next question you 
have in mind is, ‘Can we use all 
moving-iron instruments for both ac 
and dc measurements?’’ Yes, but 
they are primarily used for ac mea- 
surement. When used on dc they are 
less accurate and sensitive than 
their permanent-magnet brothers. 

Dynamometer Movement. While 
moving-iron types are cheaper, more 
rugged, the’ most accurate practical 


Moving-coil 


Current r 


Torque is proportional to 
instantaneous product of _} 
field and armoture amps 
Instrument suitable for 


Ss shunted to 
increase ammeters range 
moving parts 
limited to about 100 ma 
because of lead-in spirals 


When 
resistance of the copper 


temperature rises 


ormature winding goes uf 


But swomping resistor has 


neor vzer temperature 


coetticient. As vaive of 


this resistance is ar 


than armoture hor 


temperature has ttle 


ac instrument employs the electro- voltage, power 
dynamometer movement. This latter 
type is thus often used as a transfer 
for calibrating moving-iron instru- ] The simple dynamometer movement above may be adapted for ing volt- 


ments from laboratory potentiometer 
readings. The dynamometer instru- 
ment gets its twisting motion as a 
result of the action between the 
fields of the moving coil and fixed 
coil, Fig. 12 

To measure small currents, both 
coils in the dynamometer instrument 
are connected in series. When used 
this way for current measurement, 
the element is generally rated at not 
more than 100 milliamperes ~ a prac- 
tical limit for current in the lead-in 
spirals. 

But what about measuring larger 


Boloncing 
weights 


Lightweight 
vane 


Closed af 


air-chomber 


values of current? Well, it’s not ' 
practicable to shunt the instrument ac 
as in the de case. One reason is 
that resistance of two coils in sere 
ies will be so great, an excessive 
voltage drop will be needed across 
the shunt. The instrument-design 
boys got around this problem by 
modifying the connection somewhat, 
as shown in Fig. 12. 

Measuring Voltage. Now we can 
use our two coils connected in ser- 
ies if the job calls for measuring 
voleage. All that is needed then is 
a suitable series resistor to limit 
currenteflow to the instrument's maxi- 
mum rating. 

Keep in mind that the sensitivity 
of the dynamometer-type voltmeter 
is generally less than that of perma- 
nent-magnet instrument, One reason 
is the larger current.required by the 
When 


] Magnet-vane and air-chamber are 
used to damp out pointer oscillations é 
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Moving-iron voltmeter designed for 


1 Typical instrument connections. Note 15 
easy reading over 90%, of full scale 


grounds on transformer secondaries 


element. 


dynamometer com- 
pared with the moving-iron instrus 
ment, however, it is much more ef- 


ficient and better adapted to service 
requiring high accuracy. 


Ma 
“Current flow 
being measured 
Rectifier + 
J 


4 
4 T 


— Current ranges 


Electrostatic voltmeter for ac 
or dc; it draws little current 


1 Reflected light from two lamps 17 


shines on standard meta! dial 
rectifier 


ll Split-core ammeter uses 
and a permanent-magnet instrument 
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INSTRUMENTS FOR 
MEASURING 


There are several ways to handle 
this job of resistance measurement. 
Probably the most obvious is an 
ammeter and volemeter, Fig. 1. Val- 
ues of volts and amperes are sub- 
stituted in Ohms law formula and 
resistance determined by simple 
division. This is a good method to 
keep in mind, But since resistance 
measurement can be handled with 
one instrument, with good accuracy, 
keep the volteamp idea as a spare 
rather than as plant practice. 

The same holds true for measur- 
ing high resistance with a voltmeter 
alone, Fig. 3. Although insulation 
resistance measurements are often 
made with a voltmeter, there are in- 
herent drawbacks. To make such a 
measurement with any degree of ac- 
curacy, you need a higheresistance 
(high ohms-perevolr) voltmeter. On 
top of thata source of dc is required. 

Low Kesistance. Kelvin and 
Thomson double-bridge are standar 4 
laboratory equipment for measuring 
low resistance. Getting into the 
power engineers’ practical range we 


first meet the Wheatstone bridge 


xe, 
Fig. 2. Basically, this is a combina- 
tion of known resistors, battery and 
galvanometer combined with the un- 
known reststance. Bridge 1 il- 
anced when valvanometer, connected 
78 


VOLTMETER, WHEATSTONE BRIDGE, OHMMETER... 


Voltmeter 


| 


Ammeter 


AA AAA, 


Resistance being measured 


Resistance found with ammeter 
and voltmeter if dc available 


Resistance M 
being measured 


Battery 


- 
When G) reads zero, X = gp 


y] Wheetstone bridge hos a good 
accuracy down to about 0.1 ohm 


across opposite midpoints of bridge, 
reads zero. Value of the unknown 
resistance is determined by substi- 
tuting in formula under Fig. 2. 

One typical, practical, loweresis- 
tance-measuring instrument is shown 
in Fig. 11. This handles from 1 
millionth of an ohm up to 1 ohm with- 
out any special skill of the operator. 

A logical question at this point 
is, “Where in the plant are lowere- 
sistance taken?’’ 
Typical jobs are measuring resis- 
tance of cable joints and connec- 
tions, oil circuitebreaker contacts, 
troubleshooting on transformer winds 
ings and other coils. 


measurements 


Up to now we’ve considered low- 
resistance measurements, in the 
range from a few ohms down. But 
probably routine resistances 
measuring jobs around the plant are 
from a few 


most 


ohms up. And here’s 
where ohmmeter and megohmmeter 
come into the picture. 

In essence, a typical ohmmeter 


has permanenten 


ignet, movinge 
coil element, in series with a fixed 
and variable resistor and a battery. 
Iwo terminals on the instrument al- 
low the external resistor being mea- 
sured to connect in series with this 
circuit (see p 87). Moving element 


indicate alue of current tlowing 


itmere 
vo/tmeter 


(Ry) 


~ 
Resistance being measured 
R= Ry —# 
2 


3 Voltmeter and dc feed used to 


Two seporate 
coils 


Battery 


Ohmmeter indicates ratio of X 
to standard R; scale in ohms 


through complete circuit. Instrument 
scale, however, is calibrated in 
ohms. This is possible as current 
flow is governed by ohmic value of 
resistor under test. 

This same device is often adapted 
for voltage and current measurements 
by an internal combination of shunts 
and resistors. 


INSULATION RESISTANCE 


Electrical insulation is the ‘‘wrap- 
per’? around all electrical conduc- 
tors. Its job is to limit electricecure 
rent flow from conductor to ground, 
or an adjacent conductor. We use the 
word limit since no insulation is 
perfect; a small leakage current is 
always present. 

Insulation resistance of electrical 
equipment varies with age, voltage, 
moisture content, and other physical 
factors. It is important that we have 
some way of indicating its effective- 
ness and the most practical is to 
measure resistance of the insulation 
itself, 

One good way to measure this 
value of resistance iS 
hmmeter. Many different 


insulation 
with a me; 


type megohmmeters are shown on 
facing page. You can summarize 
their operating principles in a tew 


words. First, chese instruments have 
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This megohmmeter develops its volt- 
age with a hand-cranked generator 


Ohmmeter 
Infinity 


internal wiring of unit in Fig. 5. 
Clutch rig assures constant voltage 


some means for developing a test 
voltage (hand-cranked generator, 
rectifier, battery, for example). Cur- 
rent flow through insulation under 
test is then measured. The scale is 
marked off in 
eliminating 


terms of ohms or me- 


gohms, any need for 
mental gymnastics. - 

In using any of these instruments 
keep a few fundamental thoughts in 
mind. First, rating of the 
megohmmeter fortesting new appara- 


exceed voltage pre- 


voltage 


tus shoul 
scribed in AIET 
testing insulation 
test exceed 

] re machine, plus hor 
voltage of machine, plus a thousand. 


not 
standards. So in 

jon’t let ac 
twice 


new 
voltage named 
In other words, do not use a 2500-v 
me gohmmeter on any equipment rated 
less than 750 v. 

Further, for apparatus in service 
several years, megohmmeter voltage 


is much lower. This is only common 


sense, to avoid unnecessary 


down. Actually 
joes not have to be as high 


, megohmmeter 


voltage of the apparatus bein, 


levelop the habit 


It is well to 


periodically measuring insulation 


sistance. Then yo a step farther ar 
keep a 


card n 


record of those 
Fig. 
keep track of th 
resting with a 
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Battery-fed vibrator-transformer is 


source for the 500-v test potential 


Insulation Resistance Record 
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from 115-v with transformer-rectifier 
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Wheatstone bridge circuit for unit 
in Fig. 9 uses vacuum-tube detector 
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LOW-RESISTANCE OHMMETER 
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measurements — down to one microhm (one millionth of an ohm) 
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4---Source 


Voltage-~. 
Current 


Resistor. 


Armature, with series 


Field coils in series 
resistor, taps across with line. Their flux 
line; its flux is pro- is proportional to 


portional to voltage the current flowing 


| instrument's torque is proportional to 
the instantaneous product of E and | 


Oo 60 
Electrical degrees 


Dynamometer-type wattmeter consid- 
ers the phase difference between E and! 


POWER » » » MEASURED BY WATTMETER 


Any operating lad can measure 
voltage and current. It’s simply a 
matter of hooking the voltmeter 
across the line and the ammeter in 
series with the line. But measure- 
ment of power may prove more diffi- 
cult unless the fundamentals are 
clearly understood. 

In two short pages we are going 
to discuss wattmeters and their 
applications. Fundamentally, the 
wattmeter measures the power being 
consumed in an electrical circuit. 
That’s fairly simple with dc. For 
ac, we need to know a little more 
about what goes on. 

Where your load is all resistance, 
as with infrared drying lamps, the 
circuit current is in phase with the 
voltage. We then have unity power 
factor. Instantaneous value of power, 
or watts, is the product of the in- 
stantaneous current and instantane- 
ous voltage. Although both current 
and voltage are negative during one 
half of each cycle, their product is 
always positive. This can be ex- 
plained by recalling from your alge- 
bra days that product of two negative 
quantities is positive. 

Unfortunately, all industrial loads 
are not pure resistance. For in- 
stance, a motor has coils that are 
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embedded in iron or steel, thus in- 
troducing inductive reactance into 
the circuit. Current required to mag- 
netize this iron will lag the ime 
pressed voltage by 90 deg. The 
greater this magnetizing current, the 
farther away from the in-phase posi- 
tion will be resultant current, Fig. 
2. If we reached the theoretical case 
where total current flowing was 90 
deg out of phase with the voltage, 
there would be no power or watts 
consumed. We can see that the mere 
product of voltage and current is not, 
in a reactive circuit, a measure of 
the power being used. 


WATTMETER PRINCIPLE 


Dynamometer instrument,  dis- 
cussed on page 77, is the generally 
accepted measuring device. Measure- 
ment of power by this instrument is 
possible because torque in the mov- 
ing element is proportional to pro- 
duct of instrument’s field and arma- 
ture currents. Field coil connects in 
series with the line, and armature or 
moving element connects through a 
resistor, across the line. 

Field flux is proportional to line 
current while armature flux is pro- 
portional to line voltage. 

It follows that the instantaneous 


torque ortwisting power of the arma- 
ture is proportional to the instan- 
taneous product of line current and 
voltage. Since inertia of the moving 
system prevents pointer following 
instantaneous power values, the re- 
sultant or average power is indi- 
cated on the instrument’s scale. 

In the curve in Fig. 2, notice that 
the product of current and voltage 
is sometimes positive and at other 
times negative. Hence the power in- 
dicated is partly positive and partly 
negative. Wattmeter averages the 
resulting positive and negative 
torques, averaging the power above 
and below the zero axis. 

Varmeter. Besides being used to 
measure watts, the dynamometer 
element has wide application in mea- 
suring reactive volt-amperes or vars. 
Remember, the wattmeter indicates 
product of circuit voltage and com- 
ponent of current in phase with the 
voltage. Varmeter indicates product 
of voltage and component of current, 
90 deg out of phase with voltage. 

This is done, in single phase, by 
shifting the phase of the voltage 
across instrument’s potential coil, 
Fig. 8. Hence potential-coil flux is 
in phase with flux produced by re- 
active component of current in field 
coil. 

It is not at all uncommon to find 
vars, which do no useful work, equal 
to the watts. That’s one cause for 
overloaded feeders. Many industrial 
plants are recognizing the value of 
installing capacitors or synchronous 
motors to supply the magnetizing 
vars. 


Ratings. Wattmeters are rated not 
only in watts, full-scale deflection, 
but also in amperes and volts. Am- 
pere ratings indicate the maximum 
current to be passed through the 
field coil. On the other hand, volt- 
age ratings show range of potential 
circuit voltages that instrument is 
designed for. 

Hence a wattmeter having a Seamp 
current rating will have a full-scale 
rating of 250 watts at 50-v; 500 
watts at 100-v; 1000 watts at 200-v. 
Now we’re getting to the meat. If a 
200-v instrument is operated at 50 
v, you will get a reading of only 250 
watts with the maximum rated cur- 
rent of 5 amp flowing. And leading 
on from there we can see that to 
reach a full-scale reading of 1000 
watts we need 20 amp. You can see 
how the instrument might be over- 
loaded even though its deflection 
did not exceed full scale. 

A similar condition arises when 
measuring power in a circuit where 
the pf is low. For instance, if a 
single-phase load is pulling 8 amp 
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‘Resistors 


an 


Two-el tt modified for 
use on four-wire, three-phase circuit 


at 200 v and 0.6 pf, the wattmeter 
reads 960 watts. This is 40 watts 
short of the scale maximum. But, in 
the meantime, 160% of rated current 
is flowing through the instrument. 
Moral is: Consider voltage and cur- 
rent maximum ratings of the instru- 
ment being used. Then don’t forget 
pf of load. One way to get around 
this is to use an ammeter in the cir 
cuit, Fig. 7. 

Power measurements involving 
high current are made in conjunction 
with a current transformer. In those 
cases, wattmeter current rating is 
usually 5 amp. Current transformer 
used must have a currenteratio such 
that at full load its secondary cur 
rent is within ampere rating of watt- 
meter. 


--To lood 
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a three-wire, three-phase load 


Typical 


with instrument transformers 


PUTTING WATTMETER 
TO WORK AROUND 


I 


THE PLANT 


= 
—— > Resistors "17 
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} 


ti for w shown in Fig. 3. Use 


6 three single-phase meters for maximum accuracy 


Likewise, for potentials up to 750 
v, series resistors are used in the 
armature circuit of many wattmeters. 
When you meet higher voltages, a 
potential transformer is used. 

A word of caution: When a watt- 
meter is used with a current or po- 
tential transformer, or both, include 
all multiplying factors. For instance, 
if the current-transformer ratio is 
5:1 and the potential-transformer 
ratio is 4:1, the multiplying factor 
is 20. In other words, if the watt- 
meter reads 10 watts on its scale, 
it should be multiplied by 20. The 
actual power being consumed by 
load would be 200 watts. 

If you have struggled through this 
special section up to now, you are 
probably wondering just where you 
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Ammeter in series with the wattmeter 
current coils checks on overloading 


Measuring reactive volt-amperes with 

@ converted dynamometer wattmeter 
— 

Typical concentric-scale wattmeter 
for single-phase power measurements 


would use a portable wattmeter in a 
typical industrial plant. That’s a 
fair enough question. One good ap- 
plication is in checking actual load 
on an electric motor. 

While we’re speaking of motors, 
if the wattmeter is used in conjunc- 
tion with a voltmeter and an am- 
meter, it is a simple matter to de- 
termine power factor of the load. All 
you do is divide wattmeter reading 
by product of voltage and current (in 
the case of a singlesphase load). 
That gives you the power factor. 
Another use for a portable wattmeter 
is in making a load survey. So if you 
want to determine how much power 
is being consumed throughout the 
plant, and where, a wattmeter is the 
instrument to use. 
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OPERATION AND HOOKUP OF 


Potential and current Register records shaft Compare watthour meter 
transformers bring the revolutions Cyclometer to induction motor. Stator 
line voltage and current type counter, Fig. 4, may is on electromagnet that 
within range of meter be used instead of dials hes two sets of windings 
potentia nd urrent 
Highly inductive potentia 
coil onnects across line 
Current coil has few turns 
o! heavy wire, connects 
in series with the line 
Line 
Since potential coil flux 
lags 70 deg behind that 
the 
to 
| a 
} Permanent magnets act on Constant equal t mber 
i « dsk to. establish halt of watthours rrespor re Note that potential coil tuate meter. Torque pro 
| ; speed for a given load ing to each rev tion eld =) t n on line side duced is proportional to 
Disk speed in turn deter disk. Magner 5 no disk rrent ol Hence product of line voltage 
mines watthour const t varied tor field t rrent will not a ind the in-phase current 
F 
‘ Watthour meter may be connected directly Here's a rear view of watthour meter and str lined expl ion as 
} in circuit if voltage and current are low to how it operates. Line connects to the two terminals on upper right 
ENERG » MEASURED BY WATTHOUR METER 
Before digging into this matter of them tick and how they are used. that drives the register is generally 
| watthour meters, let’s review two Basically, the watthour meter is a cut directly in the shaft connected 
i } common terms: power and energy. small motor whose instantaneous to this rotor. Bearings may be jewel 
7 | The average lad in the plant uses speed is proportional to the power and pivot type or ball-bearing type. 
| ' them loosely, but there is quite a passing through it. On top of that, Then, again, the rotor may be mag- 
} | difference in their real meaning. total number of revolutions of this netically suspended. In this case 


Definitions. In the past two pages 
we spoke about wattmeters. They 
deal with the basic unit of measure- 
ment for electrical power, the watt. 
Electrical power is the rate at which 
electrical energy is used. And its 
unit of measurement, the watt, im- 
plies a time factor. Hence the term 
watt includes the implied meaning 
‘*per hour.”” 

When we think of watthour meters, 
we are dealing with electrical ener 
gy. We can define that as total use 
of electricity over a period of time. 
It is the product of rate of use 
(power or watts) multiplied by the 
number of time units, usually in 
hours. 

With off our 


these definitions 


chest, let’s get downto the business 
makes 


of watthour meters — what 
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motor in a given time is proportional 
to the total energy or watthours 
drawn during that time. For dc, this 
motor is an adaptation of the famil- 
iar shunt motor. Armature with a 
compensating field winding goes 
across the line. Main field windings 
connect in series with the load. 
And that’s all we're going to say 
about the de watthour meter. 

The ac induction watthour meter’s 
action may be likened to that of the 
typical induction motor. And once 
again, the turning of this motor is 
proportional to the power in the me- 
tered circuit. In addition to the 
motor, a watthour meter has a mag- 
netic braking system and a register. 

Motor. The rotor you see whipping 
around in your watthour meter is an 
aluminum disk. And the worm gear 


guide pins maintain vertical align- 
ment of the shaft. At any rate, the 
moving system is mounted so the 
aluminum disk is centered in the air 
gap of the laminated assembly, Fig. 

Stator for the little motor is an 
electromagnet which has two sets of 
windings. Each is assembled on a 
laminated, soft-iron case. One wind- 
ing, called the potential coil, is 
connected across the metered cir- 
cuit. Our other winding —the current 
coil — connects in series with the 
load, 

Potential coil is made up of fine 
wire and so has high resistance. 
Actually, it places a negligible load 
on the circuit. But the current coil 
is different. That’s made up of rela- 
tively few turns of heavy wire. And, 
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3 Exploded view shows cover, register, 
per 9g , coils and frame 


KROWATT 


4 Cyclometer registers are often inter- 
changeable with pointer-diai type 


Polyphase meter in single-phase case. 
Two disks are mounted on single shaft 


in turn, its resistance is mighty low. 

Why It Turns. After reading the 
following sentences let your eyes 
skim over Fig. 2. First, let’s con- 
sider the magnetic flux produced by 
the current coil. That passes through 
the aluminum disk, hence induces 
eddy currents in it. Now let’s go 
back a bit to our basic theory. First, 
when a conductor in a magnetic 
field carries current, it tends to 
move. This results from the inter- 
action of the field around the con- 
ductor and the main field that the 
conductor is in. Let’s see how this 
applies. 

As we explained above, eddy cur- 
rents are induced within the disk by 
the current coil. These in turn pro- 
duce their own magnetic field. And 
it is this magnetic field that inter- 
acts with the field from the potential 
coil, causing motion of the disk. 

Drag Magnet. Now that we've got 
the disk in motion, let’s say a few 
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Single-phase meter with time-switch 
automatically controls offpeak loads 


words about keeping its speed with- 
in a reasonable, usable range. First 
off, the watthour meter disk would 
tend to race if there wasn’t some 
way of damping, or loading it. 
Permanent magnets shown near 
front of Fig. 5 do this job, acting as 
a magnetic brake. They are mounted 
so the disk rides between their 
poles. And, as the disk rotates, it 
cuts field from the braking magnet. 
Once again a voltage is induced in 
the disk. This voltage, in turn, pro- 
duces eddy currents. And it’s these 
currents that react with the perma- 
nent-magnet flux to produce a damp- 
ing torque. This torque is in opposi- 
tion to the motor torque. The effect 
of this brake can be varied by ad- 
justing permanent-magnet position. 
Polyphase Meters. In the little 
discussion above we confined our 
thinking to the single-phase meter. 
Where we have more than one phase 
(polyphase), a series of single-phase 


meters can handle the job. Total 
load on the polyphase system will 
then be the algebraic sum of the 
registrations on the meters. This 
won’t be too practical, hence the 
polyphase meter. 

In a nutshell, this is made up of 
two (or three) elements with disks 
on a single shaft and contained in 
one case. And in this polyphase 
meter the algebraic addition of regis- 
trations mentioned above is per 
formed mechanically. So the total 
driving torque of this combination 
is the sum of the torques of the in- 
dividual members. Therefore, it is 
proportional, at any instant, to the 
power in the circuit. 

Calibrating. And now for a thumb- 
nail sketch on calibration and ad- 
justment. You have often seen the 
test boys run a check every so often 
on the watthour meters in your plant. 
What they do is use a standard indi- 
cating wattmeter to measure the 
average power over a stated period. 
And, at the same time, the revolu- 
tions of the disk in the watthour 
meter are counted with che aid of a 
stop watch. 

They then check the average meter 
watts by taking the meter constant 
K, and multiply it by the number of 
revolutions of the disk. This quan- 
tity is then multiplied by 3600, the 
job is finished by dividing that prod- 
uct by the time in seconds, ticked 
off on the stop watch. The value of 
watts you get after you have gone 
through those mental gymnastics is 
compared with the watts read on the 
standard wattmeter used. That watt- 
hour meter constant, A, mentioned 
above is the number of watthours 
represented by a single revolution 
of the aluminum disk. 

Meter is adjusted to read properly 
at full load and unity pf simply by 
varying the position of retarding 
magnets. It is adjusted at light load 
by the light-load adjustment lever 
shown as L in Fig. 2. Jiggling the 
lever L moves the single-turn coil 
right below the potential lug; it is 
marked LLA. Shifting this off-center 
makes the main coil above it ‘‘shad- 
ed,’’ just like the shaded pole in a 
small single-phase motor. By ad- 
justing this loop properly the fric- 
tion within the meter can be compen- 
sated for. Hence, the disk will begin 
to move just as soon as a very small 
load is applied. 

Just a few words now about an- 
other adjustment, namely, lag ad- 
justment. That means adjusting the 
watthour meter so flux from the po- 
tential coil lags 90 deg behind the 
voltage applied to the load. This is 
done by adjusting the value of re- 
sistance R, shown in Fig. 2. 
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DEMAND CHARGE STEMS FROM PEAK LOADING 
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Load kw 
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Time of doy 


] Since generating and distribution equipment must be ready 
to handle peak loads, a demand charge goes along with the 


kwhr or running costs to compensate for fixed costs involved 


Simetallic 
“coved strips 


_ Transformer 


5 


2 Operating principle of thermal-type 
demand meter shown. The load current 
supplies heat to operate bimetal coils 


This business of supplying elec- 
' trical energy is somewhat peculiar 
because, broadly speaking, the 
| product to be sold cannot be stored. 
_ It must be used as generated and 
| the supply source must stand ready 
_to furnish its product at any hour. 
The demand for this product varies 
| quite a bit, as shown in Fig. 1. And 
yet it is necessary to install and 
have available generating equip- 
ment to carry the peak of the load 
safely. 

Why Demand? Al! this means that 
machinery, representing a good- 
sized investment, must stand idle 
a large part of the time. This pecu- 
liarity of the business has led 
utility companies to divide into two 
parts the cost of supplying their 
customers. First, fixed costs that 
are somewhat independent of the 
amount of electricity delivered to 
the customer. On top of that, run- 
ning costs that depend directly on 
the amount of energy delivered. 

In a typical utility, fixed costs 
are large because of the great 
amount of time during which a 
portion of the equipment on the 
distribution system stands idle. 
Hence the establishment of a 


demand charge so the total service 
rendered bears some relation to the 
total cost of rendering it. Invest- 
ment necessary — so a utility may 
stand ready to supply any group 
of customers 


depends on the 
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METERING 


maximum demands consumers make 
for electricity. And in many plants 
that purchase energy, maximum-de- 
mand indicators are used in con- 
junction with watthour meters. They 
proportion the fixed costs among 
the customers. 

Figuring Demand. Demand indi- 
cators record the greatest sustained 
amount of current, power or kilo- 
volteamperes that are used, They 
are not supposed to indicate de- 
mands of such short duration that 
no serious burden is placed on the 
generating equipment. Length of 
time during which demand must be 
sustained varies with the individual 
case. Common time intervals are 
15- 30- and 60-minute intervals. 
Demand, which is expressed as an 
average, might be determined by 
inspecting a chart from a recording 
meter, and then integrating (sum- 
ming up) selected portions of the 
record for the required time interval. 
Because this procedure is labor- 
ious, typical meters were developed 
such as those in the last column 
of the following page. 

To set up a really crackajack 
rate schedule, a demand meter 
should give not only the power de- 
mand, but the hour in which it 
occurs. In that way, if you take a 
large demand at a time when gener- 
ating equipment and a distribution 
system would otherwise be idle 
your charge will be relatively low. 


ND WHY IT’S IMPORTANT 
0 THE POWER ENGINEER 


This is common sense since it 
necessitates no additional invest- 
ment on the part of the supplier. 
But the fellow who pays the higher 
rate is the lad who takes the same 
demand at the time of peak load. 

Actually, though, it is only for 
large consumers that a utility feels 
justified in installing this form of 
demand meter. And by that is meant 
a demand meter that shows the time 
at which the maximum demand is 
imposed, as well as its size. 

Now here’s the story with the 
small consumer. An allowance is 
made for the fact that not all 
demands occur at the same time by 
swinging in a diversity factor when 
the rates are originally set up. And 
we can define this as the ratio of 
the maximum power demand of a 
certain section to the maximum 
demand of the whole system. 

A demand meter may be looked 
on as a means for inducing a higher 
plant load factor or longer steady 
operating hours. This may ease the 
mental blow somewhat when the 
demand is considered solely as a 
penalty for high peaks in conjunc- 
tion with low kilowattehour con- 
sumption. The meter itself can be 
used to your advantage in the plant 
by using its indication as a guide 
when peak-load periods come up. 

Temperature is the principal 
limiting factor in determining the 
amount of load that can be imposed 
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on electrical equipment. The limit- 
ing temperature on insulating ma- 
terial is reached only if an overload 
is sustained for an appreciable 
period of time. That’s the reason 
demand is averaged over a definite 
period of time. 

Meter Types. Eliminating the re- 
cording wattmeter from the demand 
picture, there remain two basic-type 
meters in use. They are known as 
integrated-demand (block-interval) 
and lagged-demand meters. 

Probably the best way to look at 
the integrated-demand meter is to 
consider it equivalent to a fast- 
stepping meter reader who reads the 
watthour meter every 15 or 30 min- 
utes. Instruments in this classifi- 
cation are usually connected with a 
watthour meter. In that way the 
energy consumed is measured and 
registered periodically. Then the 
maximum demand can be determined 
from the record. The actual connec- 
tion with the watthour meter may be 
either by gearing or by electrical 
impulses. Where it’s a matter of 
electrical impulses, they are sent 
out from contacts that are made 
when the watthour meter has swung 
around a given number of revolu- 
tions. 


record is made of the energy con- 
sumed during the block period. 
These readings may be registered 
on a tape or recorded on a chart. 
The important thing is that the time 
is shown at which the maximum 
demand occurred. 

Still others in this same grouping 
have an indicating pointer that is 
carried upward over a graduated 
scale, It moves upward as the watt- 
hour meter rotates. The pointer is 
left at this maximum position when, 
at the end of the time interval, the 
registering mechanism is momen- 
tarily thrown out of gear and re 
turned to the zero position. In some 
of these meters a_ springedriven 
clock is used to operate the reset- 
ting mechanism. In others, a small 
synchronous motor does the trick. 

Lagged-demand meters bring the 
question of time lag into the 
picture, They require a definite 
time interval for the indication to 
reach the point corresponding to 
the value of the load. The main idea 
here is to make the indicator lag 
behind the actual value of the load 
— just about the same way that ris- 
ing temperature in the supply equip 
ment lags behind the load taken 
from it. This principle is brought 


Demand meter, shown schematically in 
Fig. 2, made in single and polyphase 
models. Type shown for socket mounting 


4 Single-phase block-interval watthour 
demand meter integrates and averages 
the demand over definite time interval 


In the block-interval type, a out nicely up in Fig. 2. 


TERMS USED IN DEMAND METERING 


LOAD FACTOR. Ratio of the average power of any particular plant to 
the maximum power over a certain period of time. Average power is 
taken for a day, a month or a year. Maximum is taken as the average 
over o short interval of the maximum load within that period. 


DEMAND. Load averaged over a specified period of time. Demand is 
expressed in kilowatts, kilovolt-amperes or amperes. 

MAXIMUM DEMAND. Greatest of all demands that hove occurred 
during the given period. The various meters for measuring maximum 
demand are described above. ; 


DEMAND INTERVAL. Period of time for which demand is measured. 
it may be 15, 30 or 60 minutes. 


DIVERSITY FACTOR. Ratio of sum of maximum power demands in a 
particular section of a system to maximum demands of whole system. 
AVERAGED MAXIMUM DEMAND. Highest average or arithmetical 
mean of several similor demands. It may be computed from several 
demands on a definite number of days. These days may be either con- 
secutive or within certain time limits, such as months or a year. 


DEMAND METER. Device to indicate or record the demand or the 
maximum demand. 


INTEGRATED-DEMAND METER. Meter to indicate or record maxi- 
mum demand obtained through integration (summing up). 


LAGGED-DEMAND METER. Where maximum demand indication is 
subject to o characteristic time lag. 


Combination polyphase watthour and 
demand meter. Pointer movement along 
lower scale is fi i} of d d load 


Printing type records demand for each 
demand interval. Maximum demand 
then found by removing and reading tape 
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Coil A~ 


Line voltage 


current in coil A 


Current Line current 


in coil B 


4 1 Schematic and vector diagram for the 
: crossed-coil, single-phase pf meter 


3 phase 


Pesistor 


Lood 


Fesistor 


Note how crossed-coils connect across 
opposite phases eliminating reactor 


}- Supply 


Inductance 


\ Resistor 


Load 


Two-element variation on the typical 
crossed-coil meter shown in Fig. 1 


4 Polyphase pf meters read correctly 
only when the circuits ore balanced 
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POWER FACTO 


We are not going to start off pows 
er-factor measurement with a long 


drawn-out, complex dissertation on 


the why’s and wherefore’s of pf. 
(See p 90, March 1949, POWER). 
Instead, we’ll sum up by saying the 
watts recorded on your wattmeter 
do the work that shows up on the 
motor’s shaft end. Coming along for 
the ride, we have vars (reactive- 
volteamperes). They are really a 
watt headed in the wrong direction. 
These vars come into the picture 
wherever inductive or capacitative 
equipment is involved. 

Pf in a singleephase circuit is 
ratio of watts divided by volts 
times amps. If pf is unity, there are 
no vars. Then volts times amps 
equals watts, 

Utility companies often have a 


clause in rate schedules that pen- 


alizes low pf. At low pf we have 
our friend vars putting an additional 
burden on the distribution system 


along with the generating equipment. 


How Pf Is Measured. Pf meters, 
in addition 
synchroscopes, stem-direct from the 
fundamental Tuma meter, Fig. lI. 

A simple pf instrument somewhat 
resembles the single-phase watt- 


meter. It has a stationaryefield coil 
mounted on a frame; coil carries the 
line current. It differs from the watt- 
meter in that it has no control 


spring and has two armature coils. 


These are mounted on the same 


shaft in such a way that their axes 
are about 90 deg apart. One of the 
moving coils connects across the 


line through a noninductive resistor. 


So its flux reacts with that of the 


ted below Motor-type field wind 


1 ficate ng connects across 


1d pi the line and produces 


to various forms of 


RATIO OF WATTS 
TO VOLT-AMPERES 


field coils to produce a torque 
proportional to the in-phase or work- 
ing component of line current. 

Now notice how the other moving 
coil connects across the line to an 
inductive reactor. Recalling our 
fundamental rules for ac, we see 
that current in this coil lags prac- 
tically 90 deg behind its voltage. In 
that way, torque developed by this 
coil is proportional to the line- 
current component that is 90 deg 
out of phase with the voltage. 

How Instrument Works. Now here’s 
how the turning torque is produced. 
When instrument is connected in a 
unity pf circuit, line current is in 
phase with voltage. So current in 
the armature coil (coil A) rises and 
falls like a sine wave, together with 
voltage. Therefore full torque is 
developed in coil A. At the same 
time, since we have no out-of-step 
current, no torque is developed in 
coil B. Moving system then swings 
into a position so there is maximum 
flux alignment between field (current) 
coil and armature coil A. 

It is but a short step from here to 
understanding how the instrument 
works at a pf other than unity. If the 
load were a pure reactance, line 
current lagging or leading by a full 
90 degrees, B would be the coil to 
produce the torque. It would align 
itself with the main field flux in a 
way similar to coil A in the unity pf 
case. Instrument scale would then 
be calibrated to read zero pf, lag or 
lead. Now you see that any position 
the pointer takes between these two 
extremes is a Compromise in torques 
developed in both coils A and B. 


Polarized-vane pf meter, well suited 
for lines where current may reverse 
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INDUSTRIAL ANALYZER is desig 


to 


e current, voltage and power 


in single- and poly-phase circuits besides pf in 3-phase 3-wire circuits. 
Well suited for detecting underloaded or overloaded motors. Ammeter is 


pped with adj e 


VOLT-OHM MILLIAMMETER for ac or dc 
use. As selector switch on panel is moved 
to desired range, a mechanism rotates the 
proper range into view behind window 


SPLIT-CORE VOLT-AMMETER combines 2 ac 
voltage ranges ond 4 ac current ranges 
in one instrument. Change from amperes 
to volts made with one selector switch 
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stop to measure maximum starting current 


VACUUM-TUBE VOLT-OHMMETER can be 
used for circuit testing where it's necessary 
to keep current drain to a minimum, Ohm- 
meter range includes up to 1000 megohms 


INSTRUMENT 
COMBINATIONS 


If several portable instru- 
ments are in frequent 
around the plant, it’s a dis- 
tinct advantage to have them 
grouped, where possible, in a 
single case. Typical is the 
combination of clamp-on am- 
meter and volemeter, shown to 
left. In a matter of minutes 
this one instrument takes 
both current and voltage 
readings. 

Likewise, the load analyzer, 
top, is voltmeter, ammeter, pf 
and kilowatt meter — all in 
one case. Only a few simple 
connections needed to 
place it im the circuit. 


use 


are 


VOLT-AMP WATTMETER handies up to 100 
watts. Ct is available to extend range 
to 500 and 10,000 watts; 65 and 130 
amp. Designed for single-phase testing 


VOLT-OHM MILLIAMMETER measures to 
6000-v ac or de with selector switch pick- 
ing out one of six ranges. In four scale 
steps it will handle up to 100 megohms 


VOLT-MEGOHMMETER has oa self-contained 
battery-vibrator mechanism for use when 
testing insulation. Measures to 600-v ac, 
300-v dc. Ohmmeter range is O to 2000 
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Station bus 


| Machines may be paralleled by closing 
switch with synchronizing lamps dark 


_ Field coils 


Base 


Current is carried to moving coils by slip- 
rings and brushes so element is free to ro- 
tote. Armature coils mount on shaft, and 
are set nearly perpendicular to each other 


structure consists of laminated iron 
core with windings on each leg. Field coils 
top across bus while armature connects to 
incoming machine. When pt's are used, be 
mighty careful about their polority markings 


Frame 


Impedor is usually mounted outside the in 
strument. It ngs so that one 
stor and 
onnects in series with a reactor 


connects to slipr 
armature coil ts in series with res 
the other 


4 H 
Domping 4 : 
H magnets 4 owwd 
} 
a Pivot 
H ~- Stator 
: vanes Moving Incoming - 
Damping system 
ASKS porter 
i Operation of the moving-iron synchroscope depends on alig t of iron vanes 
with resultant of two magnetic fields that are rotating in opposite directions 
| Essential instruments in an ac Synchroscope handles the job of 
} power plant, having more than one synchronizing or paralleling to a 


generator, are voltmeter, ammeter 
and synchroscope. Voltmeter is used 
to hold voltage steady; ammeter 
checks current output to keep it 
within machine rating. Now let’s 
look at the synchroscope. 

Synchroscope’s Job. In parallel- 
ing two ac generators they must 
have equal voltages, frequencies 
that match, the same phase rotation 
and proper phase_ relationship. 
Phase rotation is set at time of 
installation. A voltmeter checks the 
voltages of bus and incoming 
machine. Frequency is a_ matter 
of speed adjustment. And the test 
of whether voltages are rising and 
falling in step may be made with a 
volemeter, lamps or a synchroscope. 
The simple lamp or voltmeter 
method is shown in Fig. l. 


finer degree than either lamps or 
voltmeter. is that in con- 
ventional use of lamps or voltmeter, 
the extuct point of synchronism can- 
not be determined. The synchro- 
scope shows relative phase angle 
and frequency difference between 
the incoming machine and the bus. 
It indicates whether the incoming 
machine is running faster or slower 
than the already on the line. 
When its pointer comes slowly to an 
upright position, both machine and 
bus are in phase. The slow and fast 
indication tells what ad- 
justments to machine 


Reason 


one 


Operator 

get 

voltage in step with bus. 
Types. One of the 


type synchroscopes is 


make to 


commonest 
shown in 
Fig. 2. This instrument is, in prin- 


ciple, a Tuma phase-meter. How- 


Unlike the pf meter, crossed-coil syn- 
chroscope element is free to rotate 


ever, there is a slight modification 
in that the currents are carried to 
crossed coils by brushes and slip- 
rings, or an equivalent arrangement, 
so moving element can rotate con- 
tinuously. 

There are several variations of 
the iron-vane instrument. One type 
is shown in Fig. 3. The fundamental 
idea, however, ts to avoid use of 
sliprings and brushes. 

Operation of the iron-vane (some- 
times called moving-iron) synchro- 
scope depends on alignment of the 
iron vanes with the resultant of 
rotating magnetic fields. Under 
normal conditions, with voltages of 
both bus and incoming machine 
equal, rotating fields are of equal 
strength. It’s the resultant field 
that may rotate in either direction, 
or stand still. This depends on the 
relative frequency and phase rela- 
tionship in the twoephase shifting 
circuits. When the machine and bus 
are at same frequency and phase 
relationship, pointer is stationary 
and one end is at the index mark, 


4 Phase sequence in polyphase alternat- 
ing-current circuits is determined by 
noting which of the two neon lamps glows 
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Cutaway of switchboard-type vibrat- 
ing reed meter. Device maintains 
accuracy within =~ 20% of rated voltage 


Frequency of supply circuit is transmitted to 
reeds by small electromagnet vibrator. Wher 
struments range 
several reeds vibrate in resonance forming 
a visible pattern, Fig. 3. Coil and its series 
resistor top across the line being checked 


Steel reeds 
have thei 
easy seeing 


mounted in brass reed shoes, 
tips bent and painted white tor 
By selecting materials, dimen 
sions and tip each reed is tuned 
to a specific natural frequency. Reed comb 
is assembled trom progressively tuned reeds 
lt is supported by two flat 
s s in vibration by the 


loading 


springs and 


coils armature 


This panelboard-type reed instrument 
has a time clock incorporated in face. 
Used to keep tally on operating hours 


FREQUENCY 


METERS INDICATE 
CYCLES PER SECOND 


If we used electricity only for 
lighting, the problem of maintaining 
and indicating correct frequency 
would be of little concern. But when 
we consider equipment like motors 
and transformers, correct frequency 
is mighty important. 

Frequency is measured in cycles 
per second. With minor exceptions, 
frequency universal in the U. S. 
today is 60 cycles per sec. Another 
way to saythis is that current flows 
in one direction, stops, reverses 
itself and flows in opposite direc- 
tion — one complete cycle — 60 
times per sec. 

Resonant Circuit. A dash _ of 
theory is in order. In a_ simple 
electrical circuit containing only 
resistance, current is right in step 
or phase with voltage. If we slip a 
coil (inductance) in series with 
our resistor, current lags behind 
the impressed voltage. 

When both coil and condenser are 
placed in this circuit, in series 
with the resistor, whether resulting 
current leads or lags voltage de- 
pends on the values of inductance 
and capacitance. Now here’s our 
point: By juggling size of both coil 
and condenser — so reactance of all 
is equal —they will, in effect 
cancel each other out. Now the 
resistor alone determines value 
of current flowing and circuit is 
said to be in resonance. This is 
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Heart of instrument shown in Fig. 1. 
Screw at left allows adjustment of the 
reed pattern till it fills scale opening 


the underlying idea behind the 
instrument in Fig. 4. 

Note how one circuit on this 
instrument, Fig. 4, is tuned or 
adjusted for resonance at 45 cycles. 
That means the value of inductance 
and capacitance in that circuit was 
picked so effect of both coil and 
condenser cancels out at 45 cycles. 
So at this frequency maximum cur- 
rent flows. You can apply this same 
reasoning to the second circuit 
that’s adjusted for resonance at 
75 cycles. 

Since we are dealing with fre- 
quency in the G60ecycle range, 
current through both these circuits 
is always out of step with voltage. 
These two out-of-phase currents 
join hands at the common junction 
after leaving field coils, and march 
together through the armature coil. 
Now remember that torque is 
proportional to product of armature 
flux and the insphase component 
of field flux. So whether the arma- 
ture favors moving in the direction 
of one field coil or the other 
depends on the value of current in 


Circuit 
tuned for 
95 cycles, — 


Resonant-circuit instrument uses the 
frequency-versus-reactance character- 
istics to provide the deflecting torque 


the respective field coils. 

Resonant Reed. A reed vibrates 
vigorously when hit with rhythmic 
impulses at a rate equal or nearly 
equal to its natural frequency. 
Comparing the reed to an army 
crossing a bridge, the soldiers 
break step to avoid setting up 
resonant vibration that could 
damage the bridge. 

i ssential part of a reed-frequency 
instrument, Fig. 1, is a set of con- 
secutively tuned reeds, Supply-cir- 
cuit frequency is transmitted to 
these reeds by a small electromag- 
netic vibrator. When frequency of 
vibrations set up is within instru- 
ment’s range, several reeds vibrate, 
forming a visible pattern, Fig. 3. A 
reed in resonance may be compared 
to a lad swinging a whip. While he 
moves the handle only slightly, the 
tip will swing through a wide arc, 
This is similar to the reed pattern. 


89 


| 
4 ~ VIBRATING-REED AND RESONANT-CIRCUIT INSTRUMENTS 
i 
ac 
| i Reed | | 4 
Ort, | | 
i 
4 
<> | 
q 
| 
il 
| : | 
| 


PUTTING 


RECORDING 


INSTRUMENTS 
TO WORK 


1 Recording ammeter with chart cut away Removable pen arm is pivoted ot top. 
to show ing el t and damp Gravity controls pressure on chart 


ij If we were to take any of the forethought, and its working cycle 
He instruments discussed up to this can often be shifted to off-peak 
{ point, equip their pointers with pen periods. 
die and paper, you’d have a crude Voltage. It’s mighty important 
nO r T recording device. To make it prac- that plant-supply voltage be kept 
tical, a paper-moving mechanism reasonably constant, Starting torque 
must be included. Then by marking of induction motors drops off about 
| | off paper or chart in regular time as the square of the voltage reduc: 


Comparison of ink and inkless record intervals, and adjusting chart-mov- tion. A motor that’s peel My sone 
3 for a continually varying voltage | '"% ‘8 accordingly, you are all set load at proper voltage quickly over- 
‘ to put it to work in the plant.That’s heats if voltage is lowered appreci- 
: the basic idea behind the typical ably. 
recording instruments shown on this Now let’s look at the lighting 
page. picture. Economy and life of lamps 

Where to Use. Graphic or record- means holding a constant voltage 
ing instruments used around the of proper value. If plant voltage is 
plant get permanent information that above lamps’ rating, life is cut way 
comes in mighty handy in improving down. On the other hand, drop 
general operation. The power engi- circuit potential below lamps’ 
neer finds good use for recorders, voltage rating, and light output is 
both portable and switchboard, in lowered considerably. 


M4 keeping track of total load and in Portable recording voltage instrus 
a checking faulty equipment con- ment may be swung into action for 
f ditions. checking the duty cycle on an 
Let’s consider a few specific elevator orany motor-driven machine 


uses in an average plant. Take a that’s operated intermittently. By 
portable recording wattmeter, hook- simply hooking it across the motor’s 
ed in on. the feed to a motor of terminals, and setting chart for 
machine that’s acting up. We know time and date, a running record is 
an electric motor increases power Made of number of times motor 
consumption in almost direct pro- started and how long it kept running. 
portion to the work it does. Hence Recording Unit. Both inking and 
by measuring the power flow to the inkless methods of making the 
motor we learn if it is overloaded, recording are available. In the 
or if driven machine binds occas inking setup on one manufacturer’s 
sionally, throwing extra load on instrument, a capillary tube carries 
motor. ink from a stationary inkwell up 
~—- -_ | One advantage of a permanent through the pointer to the writing 
record of total power consumption tip. Rear end of pen is fitted with a 
isacheck on demand measurements, counterweight to permit adjusting 
It gives prompt information on any for the right touch of pen on paper. : 
ea. increase or reduction in peak loads, Inkless recorders use some type- 
4-4 Often pyramiding of peak loads can writer principles to get the record 
ah be traced to unnecessary simultan- on the strip chart. Series of dots 
¢: eous starting of equipment. Likes are produced, close enough to form 
wise, poor scheduling of equipment a continuous line except when the 
Ready for chart replacement. Entire | that’s used intermittently. One measured quantity fluctuates vio- 
unit also accessible for inspection | example is an electric oven. Alittle lently over a wide range. 


One clock may be used to drive both 
charts in this twin-type instrument 
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Hinged-top on this ct simplifies inserting and 
removing the primary cable. Top held in by pin 


4 Typical 


voltmeter 


resistors. Unit at 


top is designed for high-voltage use 


Voltmeter resistor, 


called multiplier 


when it's external to the instrument 


Potential transformers step-down the 
primary voltage to instrument range 


POWER 
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SHUNTS AND CURRENT TRANSFORMERS ARE 


USED FOR HEAVY-CURRENT MEASUREMENTS 


Shunt's center portion is usually 
manganin. This material is stable is suvitabl 
over a wide temperature range. The 
voltage 
terminals, close to resistance strips 


instrument connects across 


Portable current transformer 
for ter and 
wattmeter measurements. The ct 
range is varied by slipping two 
or more turns through center 


ACCESSORIES THAT EXTEND THE RANGE 


Instruments and meters do not in 
themselves cover all common mea- 
suring jobs in the plant. There must 
be some method to extend the range 
to include measurement of currents, 
voltages, watts, etc, beyond instru- 
ment’s maximum rating. In brief, 
this means use of shunts and resis- 
tors for dc instruments, and resis- 
tors, current and potential transfor 
mers for ac. 

Direct Current. To measure cur- 
rents greater than maximum rating of 
moving-coil (about 50 
milliamperes) a shunt, Fig. 2, must 
divert major portion of current from 
moving coil. A shunt is merely a low 
resistance, usually of manganin 
strips, brazed to comparatively 
heavy copper blocks. 

Used with a shunt, the ammeter is 
in reality a millivolemeter since it 
measures voltage drop across the 
shunt. In the lower-current ranges 
shunts are usually put within the in- 
strument' case. On larger ranges, 
where the shunt is physically large, 
and heat generated in it is more than 
a few watts, external shunts do the 
trick. They’re usually adjusted to 
give a voltage drop of 50 mv when 
shunt carries full load current. 

Series resistor to extend a volt- 
meter’s range has various physical 
shapes depending on 


instrument 


application. 


Self-contained ranges use small, 
compact spools for more-sensitive 
instruments, and larger card resis- 
tors forthose requiring more current, 
Fig. 4. And as with shunts, where 
heat released by the resistor is 
more than the case can radiate, the 
resistor is external, Fig. 5. 

Alternating Current. Current and 
potential transformers extend the 
ranges of ac instruments as do 
shunts and resistors for dc. Besides 
permitting measurement of large 
currents and voltages, instrument 
transformers effectively insulate the 
instrument from the line. 

Potential transformers, Fie. 6, 
are usually dry-design below 5000 v 
and oil filled above that voltage. 
Secondary sides are generally wound 
for 110 v and rated between 40 and 
200 watts. 

Current transformer’s primary -usu- 
ally has a few turns wound on a 
core, connected in series with the 
line. When designed for portablesin- 
strument use, provision is made to 
put the primary through the iron 
core, Fig. 1 and 3. Ct secondaries 
are usually rated at 5 amp. A word 
of caution: Never open-circuit a ct’s 
secondary while primary is carrying 
current because a very high voltage 
will build up across the open sec- 
ondary winding. 
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Perhaps the most _ important 
single characteristic to take into 
account, when selecting an electri- 
cal instrument or meter, is the kind 
of current it will be used with — 
alternating or direct. For dc, it 
usually ‘means selecting the per- 
manent-magnet, movings-coil instru- 
ment for voltage and current meas- 
urements. At the expense of fine 
accuracy, one of the movings-iron 
instruments may be used. And for 
most wattage checks on dc circuits 
the de ammeter and voltmeter will 
do the job. Unlike the ac case, 
their product is always equal to the 
power being drawn. 

For measurement of alternating 
voltage and current the dynamo- 
meter movement is by far the most 
accurate. But in most routine test- 
ing and trouble-shooting, one of the 
moving-iron instruments will do the 
trick nicely and at reduced first 
cost. Probably the one most useful 
instrument for everyday work is 
the split-core volt-ammeter. This 
device measures volts and amperes 
without opening the circuit. 

Range. After the basic type in- 
strument is decided on, your next 
consideration is the proper full- 
scale range for the electrical 
quantity to be measured. If the 
approximate size of the quantity is 
known, it’s a simple matter to 
select an instrument so the reading 
will be well up on the scale. Inci- 
dentally, you'll generally find the 
point of best accuracy is about 
tworthirds of full scale. Keep that 
in mind when selecting scale range. 

If an unknown voltage is to be 
measured, use common sense and a 
highereading voltmeter. If all you 
get is a wiggle above the zero 
position, switch over to a lower 
range (on a multirange instrument) 
or another instrument to fit the job 
at hand. Using a higherange first 
will often save damaging an instru- 
ment. 

Probably more important than 
selecting correct range for a volt- 
meter is range selection for an 
ammeter. You can readily see this 
since once a voltmeter is in the 
circuit there is generally little 
variation. But the current picture is 
quite different in a typical plant. 
After the ammeter is hooked in, 
starting up another machine may 
throw the pointer off scale with 
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SELECTION OF INSTRUMENTS AND PRECAUTIONS WHILE USING 


possible damage to the instrument. 
So make sure range is adequate. 

Accuracy. Most portable instru- 
ments are accurate within a fraction 
of 1% of full-scale value. Yet that 
high degree of accuracy may be 
canceled, and then some, if a few 
common-sense rules regarding use 
are not followed. First rule is 
shielding against outside magnetic 
fields. And the most practical 
shield from your point of view is 
air. If an instrument is to be located 
on a panel, consider the distance 
between instrument and conductors 
carrying heavy currents. 

If the basic instrument accuracy 
is to be maintained, keep unshield- 
ed permanent-magnetic instruments 
5 to 8 in. apart on centers. This 
will cut down interaction between 
fields of both instruments. These 
figures apply specifically to uns 
shielded 3-in. panel instruments. 
High-grade portable instruments 
having built-in magnetic shields 
can touch each other without loss 
in accuracy. 

Sizable errors in reading, say, up 
to 5%, creep in by placing perma- 
nent-magnet instruments, having a 
wooden or plastic case, directly 
on a sheet-iron floor or bench. Flux 
leakage from the permanent-magnet 
tends toward a higher reading. Such 
errors may be avoided by placing 
the instruments on a box or other 
support 4 to 5 in. high. 

And temperature change 
accuracy. Most instrument manufac- 
turers guarantee their instruments 
to be within normal accuracy for a 
temperature change of + 10 C. The 
normally accepted ambient is 25 C 
or 77 F. 

Scale Divisions. A_ practical 
thought at this point is the way an 
instrument’s scale is divided. Scale 
divisions are classified as main, 
intermediate and subdivisions. Main 
divisions are generally set off so 
that they’ll break up the scale at 
easily read points, or so one of 
them is at a frequent reading-point 
on the instrument. 

This is particularly important in 
multirange instruments since a 
scale may read like a charm at one 
range and be difficult as all get-out 
on another. Check this point next 
time you’re picking out an instru 
ment. Remember that easily read 
scales cut down the possibility 


of error while reading instrument. 

Polarity. Reversing leads on a 
permanent-magnet instrument results 
in pointer swinging the other way 
and banging against the backstop. 
This isn’t the case with moving- 
iron devices since direction of 
current flow doesn’t influence 
pointer to any great degree. We’re 
hedging a little at this point since 
it’s necessary to take two readings 
on de with moving-iron instrument — 
second reading with leads reversed. 
The average then gives a more 
accurate reading. 

But reversing terminals is of no 
consequence for ac ammeters and 
voltmeters. That’s what happens 
twice each cycle anyway. But the 
story is somewhat different when 
speaking of ac wattmeters. Most 
of these fellows have some marking 
notation, usually plus and minus 
marks — one on the current terminal, 
the other on the potential. To get 
an up-scale reading, the instan- 
taneous current in both current and 
potential circuits must enter these 
marked posts at the same polarity. 
In other words, hook both terminals 
with polarity markings on the same 
side (or phase) of the main line. 


ACKNOWLEDGMENTS 


During preparation of this special 
section, liberal use was made of 
technical data supplied by electrical 
instrument and meter manufactur- 
ers. POWER is indebted to the fol- 
lowing concerns for their fine co- 
operation: James G Biddle Co, The 


The Electro-Mechanical | 
Co, The Esterline-Angus Co, Inc, 
General Electric Co, General Radio 
Co, The Hickok Electrical Instrument 
Co, International instruments inc, 
leeds & Northrup Co, Roller-Smith, 
Sangamo Electric Co, Sensitive Re- 
search Instrument Corp, Sheffield 
Instrument Corp, Simpson Electric 
Co, Herman H Sticht Co, The Trip- 
lett Electrical instrument Co, West- 
inghouse Electric Corp, Weston Elec- 
trical Instrument Corp. 


POWER © Februcry 1950 


\ 
iJ 
q 
i 
| 
ol he: 
| 
ad 
| 
| 
| 
Bae 
| 
| 
i} 
thy 
dp 
Bristol Co, Burlington Instrument Co, Bale 
qe 
¥ 
a 
| 
ial 
= 


Effect of regeneration level anc 
rotio cf silico to tote! amions on 
silica with Amberiite 


02 o4 06 10 
Ratio of silica to total anions 


Leakage depends on 


regeneration 
level and the silica to total-anion ratio 


Effect of regeneration level and 
rahe of silica to total anions on 
~ the silico ex capocityof 
Ambertite IRA~ to sikco 
breokthrough endpant 
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Exchange copacity in hilograins of silica os SiO, per cu ft 
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Exchange copacity in pounds of silico os SiO, per cu ft 


Ratio of silico to total anions 


Relation between capacity, silica to 
total-anion ratio and regeneration 


T 

Effect of regenerotion level and 

ratio of sikco fofal onrons on 

the total anion exchange Capacity 

of Amberlite 1RA-400 fo silico 
breok*hrough endpont 


grains os CoCO, per cu ft 


pacity in kilo 


onion exchonge 
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Rotio of silico to total omons 
Total anion-exchange capacity based 
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Silica Removal by lon Exchange 


By JOSEPH THOMPSON & FRANCIS X McGARVEY 


the 
equivalent of distilled water 


Deionization produces 


in ionic purity, and now offers 


a safe, practical, low-cost 


way to remove dissolved 


silica by direct ion adsorption 


MovERN HIGH-PRESSURE BOILERS de- 
mand water of reduced solids, controlled 
alkalinity, zero hardness and extremely 
low silica. Since deionization is a low- 
cost way to produce jionically pure 
water, why has it not been adopted 
previously as the ideal treatment for 
boiler feedwater? 

Answer is that until recently no prac- 
tical means of silica removal in con- 
junction with deionization had been de- 
veloped. Now there is a change in the 
situation, brought about by the intro- 
duction of a strongly basic anion-ex- 
change resin that removes silica as an 
economical, practical part of the deioni- 
zation process. 

Turbine Scale. Vaporization of silica 
(Reference 1 and 2 on p 95) and its 
POWER 
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resulting mixing with the steam pre- 
sented a different approach to the under- 
lying cause of turbine-blade scaling. 
This extremely hard and adherent scale 
was previously thought to be introduced 
mechanically only in carryover with the 
steam. In recent years turbine-blade 
deposits and boiler-tube scale of the 
sodium-alumino-silicate type have pre- 
sented some of the most difficult prob- 
lems to the water-conditioning engineer. 

Effect of scale on turbine capacity and 
efficiency has been described by Soder- 
berg (Ref 3) and Buckland (4).. Bur- 
kordt and Imhoff (5) have shown from 
X-ray diffraction studies of turbine de- 
posits that the scale consists of several 
forms of silica, but no direct relation- 
ship exists between operating conditions 
and type of silica deposited. 

To alleviate the possibility of silica- 
scale deposition, it is common practice 
in high-pressure boiler plants to con- 
trol amount of blowdown on the basis 
of silica concentration rather than on 
total solids. Straub reported that 
turbine-blade scaling can be avoided if 
the silica concentration, in a_ boiler 
operating at about 1250 psi, is kept be- 
low 10 ppm. Ebert and Thompson (6) 
established the following 
silica concentration 


maximum 
consistent with 


troublefree operation for the boiler 
pressures studied in several plants: 


Boiler press., psig Silica, ppm (max) 
200 100 
65 
600 45 
900 30 
1200-1500 5-10 


It was claimed that no scale deposited 
in boiler on turbine blades 
when silica concentrations were held 
within the above limits in numerous 
plants included in the survey. 

Early Studies. Initial recognition of 
the problem prompted intensive re 
search on methods by which silica could 
be removed from water before it entered 
the boiler. Early studies of the silica 
content of natural waters and methods 
for its reduction may be found in pub- 
lications by O M Smith (7, 8, 9), who 
studied the coagulation of silicic acid 
by means of alkaline earth hydroxides 
like lime. (10) used the 
acidic gels of titanium, tin, tungsten, 
thorium and molybdenum as well as the 
hydroxides of copper, zinc, cadmium, 
iron, tellurium, aluminum, manganese 
and magnesium. 

Process 


tubes or 


Rosenheim 


the use of alu- 
minum hydroxide have been reported 


studies on 
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TABLE I—SUMMARY OF CALCULATIONS ON REGENERATION CHEMICAL COSTS 


1R-105 IR-4B 
1b of IR-105 Ib of 
66° Be cost of NaOH 
per kér 
per 1000 mineral 
Method kér gal of acids 
Type of cation water as 
of treat- as CaCO, treated. CaCO; 
water ment removed removed 


A 0.33 4.25 

B 0.33 4.25 _ 
c 0.33 425 0.12 
D 0.33 4.25 0.12 


1RA-400 
IR-4B 1b of 
cost of 1RA-400 NaOH 
NaOH Ratio total per 
per silica anion kér 
1000 to capacity total 1RA-400 
gal of total kér as anions average 
water anions CaCO, as leakage, 
treated, as per CaCO; SiO», 
¢ CaCO; cu ft removed ppm 


0.046 9.6 0.522 0.2 
— 0.058 9.5 0.527 0.2 
2.94 0.12 9.0 0.555 0.3 
2.94 0.264 8.4 0.715 0.5 


Total Total 
cost of cost of 
IRA-400 IRA-400  deioni- treat- 
cost of cost zation ment if 
NaOH per ppm plus IR-4B is 
per SiO» SiOz regen 
1000 removed removal with 
gal per 1000 treat- waste 
water gal ment per NaOH from 
treated, treated, 1000 IRA-400, 
¢ ¢ gal,¢ ¢ 


20.0 1.66 24.25 - 

16.0 1.33 20.25 ~ 
8.1 0.68 15.29 12.35 
4.7 0.40 11.94 9.0 


A 0.33 0.92 
B 0.33 0.92 
c 0.33 0.92 0.12 
D 0.33 0.92 0.12 
A 0.29 5.15 
B 0.29 5.15 
¢ 0.29 5.15 0.12 
D 0.29 5.15 0.12 


by Lindsay and Ryznar (11) and Behr- 
man and Gustafson (12). Betz, Noll 
and Maguire (13, 14) reported the use 
of magnesium salts in the form of the 
sulphate, the relatively pure oxide, or 
the oxide as found in combination with 
calcium in dolomitic lime, te reduce 
successfully the silica content of feed- 
water to about 1 ppm in the hot lime- 
soda softener, or phosphate precipita- 
tion-type softener, or both. 

Modifications, involving the recircula- 
tion of precipitated sludge from the 
settling cone to top of tank, or sludge- 
blanket filtration, or combinations of 
both, have resulted in much more effec- 
tive use of the reagents introduced for 
silica adsorption. Moreover, cold-proc- 
ess precipitation methods involving the 
use of ferric salts have resulted in the 
reduction of silica to slightly less than 
3 ppm in some instances. 

New Demands. Alihough these meth- 
ods produce water of controlled alka- 
linity, and lower hardness, silica and 
total-solids content, satisfactory for 
some boiler plants, the trend toward 
higher operating pressures and higher 
percentages of makeup water demands 
consideration of processes that give 
greater reduction of silica and total 
dissolved solids. 

The only means of producing this 
high-quality water, heretofore, was )y 
evaporation. For this method Apple- 
baum (15) reported single-effect evap- 
oration as costing $2 to $8 per 1000 gal 
whereas the costs may be reduced to 
60¢ to $1 per 1000 gal by employing 
multiple-effect evaporators. Using waste 
steam, of course, greatly lowers these 
costs. 

According to Latham (16), a com 
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0.07 9.5 0.525 02 
0.07 9.5 0.525 02 
0.61 0.132 8.9 0.562 04 
0.61 0.132 8.9 0.562 04 
0.06 9.5 0.527 0.2 
0.155 8.8 0.568 0.5 
1.73 0.078 94 0.53 0.2 
1.73 0.41 7.6 0.988 0.5 


4.64 1.11 5.56 
4.64 1.11 5.56 - 
2.6 0.62 4.13 3.52 
2.6 0.62 4.13 3.52 
29.7 1.25 34.85 - 
12.4 0.54 17.55 - 
22.8 0.99 29.68 27.95 
8.15 0.35 15.03 13.3 


pression still is equivalent to a 15- 
eflect evaporator and produces a waier 
of excellent quality for 50¢ to $1 per 
1000 gal depending on the use of diesel 
fuel or electricity for driving the com- 
pressor. Finally, Kominek (17) com- 
pared the economics of the various ion- 
exchange and evaporation methods. 

In an effort to adapt the deionization 
process, with resins heretofore available, 
to produce water free of silica as well as 
electrolytes, the fluosilicic-acid method 
has received widespread attention. Nor- 
mally, the first step in deionization in- 
volves strong acid-type cation-ex- 
change resin operating in the hydrogen 
eyele, in which soluble salts are con- 
verted to their respective acids. 

The acidic effluent then passes 
through a second container employing 
a weak base-type anion-exchange resin 
that removes the acids. As the process 
generally includes some means for 
carbon-dioxide reduction, the finished 
water is essentially free of all dissolved 
solids except silica. Silicic acid is a 
very weak acid so most anion-exchange 
resins cannot adsorb it. 

Fluosilicie acid, on the other hand. 
has the properties of a strong acid. a 
fact utilized by Lourier and Klyachko 
(18), and Bauman, Eichhorn and 
Wirth (19). They found that introdue- 
ing hydrofluoric acid into the effluent 
from a cation exchanger resulted in the 
formation of fluosilicie acid, which 
could be eliminated subsequently by a 
weak-base anion exchange resin. Their 
further investigation led to refinements 
involving the use of sodium and calcium 
fluoride as the sources of hydrofluoric 
acid. They recorded treatment costs of 
0.5¢ to 0.7¢ per 1000 gal of water per 


ppm silica removed by this method. 

These figures were confirmed by 
Jukkola and Thompson (20), who re- 
ported costs of 8.0¢ to 8.554¢ per 1000 
gal of water containing 10-ppm silica. 
Ihis process has several disadvantages. 
It requires (1) complex equipment (2) 
careful control for successful operation, 
and (3) a safe method for disposing of 
waste regenerant contaminated with 
fluorides. 

Direct Silica Removal. A more desir- 
able method of silica reduction in con- 
junction with deionization employs a 
direct-anion-exchange resin sufficiently 
basic to permit removal of the weak 
silicie acid. The use of such a material 
has been reported by Calise and Lane 
(21). They indicate that capacities of 
2 to 6 kilograins of silica as calcium 
carbonate per cu ft were realized with 
regeneration levels of 3 to 6 lb of NaOH 
per cu ft of resin. They point out that 
capacities vary with detention time, 
silica concentration, carbon-dioxide con- 
centration and possibly other factors for 
the anion exchanger of medium basicity 
investigated. 

Optimum conditions for silica re- 
moval by direet ion exchange now can 
be provided by recently developed 
strongly basic anion-exchange resins. 
One form, Amberlite TRA-400, is so 
strongly basic it can be likened to solid 
caustic with only its hydroxy] ions in 
solution. It is capable of completely 
splitting neutral salts, and exhibits un- 
usual capacity for weakly acidic sub- 
stances such as phenols, carbon di- 
oxide, hydrogen sulphide, boric acid and 
silica (22). 

Because of these desirable properties, 
an extensive investigation was under- 
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taken to determine the applicability of 
IRA-400 to the removal of silica from 
water supplies. The data obtained have 
been correlated to enable the prediction 
of silica capacity and leakage values 
over a wide range of conditions. 

Following points of particular inter- 
est were developed: 

1. The resin’s capacity for silica can 
be considered as independent of influent 
silica concentration over the range 
studied (up to 500 ppm SiO,). 

2. At flow rates as high as 5 gal per 
cu ft per min, no reduction in exchange 
capacity or increase in silica leakage is 
observed. 

3. Silica is apparently removed as 
(Sig0g)= with an equivalent weight of 
60, rather than 30, as generally con- 
sidered to be the case in water-condi- 
tioning practice. 

4. Use of NaHCO,, NH,OH and 
Na,COz are ineffective as compared to 
NaOH for the resin’s regeneratior in 
the silica-removal process. 

5. Its exchange capacity for silica 
and the extent of silica leakage to the 
treated water depends on the ratio of 
silica (as CaCOg) to total anion content 
(as CaCOz) of the water treated, as 
well as the regeneration level. 

Capacity of IRA-400 for silica re- 
moval may be best expressed graphi- 
cally: Fig. 1 outlines the silica leakage 
to be expected as a function of regen- 
eration level and _ silica-to-total-anion 
ratio. Fig. 2 shows the relationship be- 
tween silica capacity, silica-to-total- 
anion ‘ratio and regeneration level. Fig. 
3 expresses the same data in terms of 
capacity for total anions (including 
silica and carbon dioxide) present. 
These capacity values are based on silica 
breakthrough as the cycle endpoint. 


TABLE 1] — TYPICAL WATER ANALYSIS EXPRESSED IN PPM 


Type ill 


Component Type l Type Il 


Total dissolved solids 266 63 
Silica as SiO» 12 
Iron as Fe 0.01 


Calcium as Ca 43 
Magnesium as Mg 15 
Sodium as Na 16 


Potassium as K 2.6 
Bicarbonate as HCO; 82.8 
Sulphate as SO, 105 


Chloride as C! 17 
Nitrate as NO; 7.7 
Total Hardness as CaCO; 169 
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With the aid of these data it is possible 
to estimate the silica removal capacity 
of IRA-400 under almost any set of 
conditions normally occurring in natural 
waters, as follows: 

l(a) Assume water containing the 
following constituents: 

Silica, 

as SiO, 6ppmor 5 ppm as CaCO, 

Carbon dioxide, 

as COz 10 ppm or 23 ppm as CaCO, 

Sulphates, 

chlorides 

and nitrates 5 ppm as CaCO, 

Total anion content 33 ppmas CaCO; 

1(b) Assume average silica content of 
treated water shall not exceed 0.2 ppm 
SiOz: 

(2) Silica as CaCO; 5 

Toial anions as CaCO. 33 = 

(3) Refer. to Fig. 1: Regeneration 
level of 6 lb NaOH per cu ft is re- 
quired for average residual SiO, content 
of 0.2 ppm at ratio of 0,152. 

(4) Refer to Fig. 2: Silica-exchange 
capacity == 0.26 Ib as SiO, per cu ft, 
or about 1.75 kgrs as SiO, per cu ft of 
IRA-400. 

(5) Refer to Fig. 3: Total anion-ex- 
change capacity = 9.3 krs as CaCO, 
per cu ft. 

Possible Combinations. There are 
several methods by which anion-ex- 
change resins may be applied to the re- 
moval of silica in conjunction with 
deionization. Water may be passed in 
series through any of the following 
combinations of units, utilizing a sul- 
phonic-acid-type cation exchanger op- 
erating in the hydrogen cycle, a weak- 
base anion exchanger in the free-base 
form, a degasifier, and a highly-basic 
anion exchanger. 


Method A: Sulphonic-acid type to 


highly-basic anion exchanger. In this 
system, generally considered for waters 
low in bicarbonates, chlorides and 
sulphates, the cations are converted to 
their respective acids by the former, and 
all anions including CO, and silica are 
removed in the last step. 

Method B: Sulphonic-acid type to 
degasifier to highly-basic anion ex- 
changer. This method should be con- 
sidered where water is high in bicar- 
bonates and dow in chlorides and 
sulphates. It provides for removal of 
carbon dioxide by degasification, with 
only silica to be removed by the strong- 
base-anion exchanger. 

Method C: Sulphonic-acid type to 
weak-base-anion unit to highly-basic 
anion resin, For waters of high chloride 
and sulphate, but low bicarbonate con- 
tent, second step removes strong mineral 
acids and the latter unit eliminates 
carbon dioxide as well as silica. 

Method D: Sulphonic-acid to weak- 
base anion, to degasifier and then 
through highly-basic anion resin. When 
large quantities of all anions are present 
in a water, this system is generally 
found to condition the supply most 
economically. Here, hydrogen is sub- 
stituted for the cations in the first step, 
the mineral acids produced are ad- 
sorbed in second step, carbon dioxide is 
reduced in the degasifier and, finally, 
silica is removed in the last unit. 

It is apparent from the above that 


“selecting the proper system to use for 


deionization with silica removal de- 
pends largely on the type of water to be 
treated, although initial equipment cost, 
operating attention required, space limi- 
tations, ete, must also be considered. 
Accordingly, chemical treatment costs 
(Continued on page 170) 
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3500-kw gas turbine in operation at Arthur S Huey Station 


reducing gear, turbine in dark casing, combustors behind the 
of Oklahoma Gas and Electric Co. Left to right: generator, 


screen, compressor, air inlet, auxiliaries, oil pumps, tank 


HUEY Gas Turbine Ticks Off 3400 Hours 


Here are the facts on initial operation of first gas turbine to 


go to work in a utility system in U. S. The installation proves 


it to be most economical of alternative capacity extensions. 


Troublefree operation forecasts low over-all maintenance cost 


A LANDMARK in the progress of 
power generation was reached when 
the Arthur S Huey Station of the 
Oklahoma Gas and Electric Co in- 
stalled its gas turbine. Besides being 
the first commercial gas turbine in the 
U.S. it has unusual features, which the 
authors detailed in an article in Power 
(Sept 1948, pp 64-71) They are: (1) 
design to run on natural-gas fuel (2) 
recovery of exhaust heat in a_ recu- 
perator for boiler feedwater heating 
(3) precooling of compressor-inlet air 


9 


to raise unit capability during high 
summer temperatures. The installation 
moved along practically unchanged 
from original plans because of capable 
design by Pioneer Service & Engineer- 
ing Co, Chicago, and efficient work of 
the OG&E Construction Department. 
INSTALLATION 

Excavation for the gas-turbine build- 

ing started on Jan 15, 1949. Extended 


wet weather hampered the work, but 
April 15 saw the turbine foundation 


By J W BLAKE 
Assistant Supt of Generation 
Oklahoma Gas and Electric Co 
and R W TUMY 
District Engineer 
General Electric Co 


completed. About this time the gas-tur- 
bine unit arrived by rail from the Gen- 
eral Electric Co. Building foundations 
and steel work were completed by May 
5. Building siding and window sash 
were installed by May 20. By June 1 
glazing and roofing were done and tur 
bine installation was in progress. By 
this time the stack, duct, electrical work 
and the recuperator were well along. A 
final hydrostatic acceptance test was 
made on the Combustion Engineering- 
Superheater Corp recuperator about 
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July 1. All outside ductwork for recu- 
perator and precooler was finished by 
July 15. 

On July 29 at 2:15 pm the unit was 
phased to the system and ran for three 
hours without mishap. From breaking 
ground to going into service took 6% 
months. Fig. 1 to 4 show various views 
of the installation. Turbine unit, panel- 
board and wainscot are painted aqua- 
marine color. Walls and ceiling are 
jonquil yellow. Most of the installation 
cost figures are completed. Table I 
shows the approximate results. 


GAS-TURBINE ERECTION 


Since the unit had to be fitted in with 
an existing station, the time taken was 
longer than would be needed for a 
straight gas-turbine plant. Putting the 
generator stator and gear in place 
initiated erection of the unit during the 
latter part of May. Generator with its 
top-mounted air cooler is the same as 
is used with steam-turbine drive. Hence, 
this part presented no new problems. 
Reduction gear between generator and 
turbine shafts needed only the usual 
installation techniques. 

Gas-turbine and compressor installa- 
tion started on July 1. It was completed 
and running on July 28. The unit fired 
on the first start and operated satis- 
factorily. Load was not applied till July 
29, since many checks and tests were 
made, including several trial starts. 

Based on this experience, it appears 
reasonable to expect the complete unit 
to be installed within one month after 
receipt of the first part. This assumes 
that suitable foundations and crane- 
handling facilities are available. 


STEAM-TURBINE COMPARISON 


It is simpler to install a gas turbine 
than a steam turbine. One of the pri- 
mary factors is the weight to be han- 
dled. These weights compare as fol- 
lows: 

Gas Steam 

turbine turbine 

Total weight, lb 88,500 105,000 
Heaviest part to handle: 

Before erection, lb 23,500 50,000 

After erection, lb 20,000 23,000 
The generator weights are the same for 
both. 

Methods of handling the gas-turbine 
unit are quite different. It ships as- 
sembled on a fabricated steel base or 
shipping skid, holding the unit in per- 
fect alignment. Light weight makes it 
easy to lift the turbine-compressor unit 
off its skid after it has been positioned. 
Since all units of this size are standard. 
they have fixed dimensions to all major 
setting points. Using alignment fixtures 
becomes inexpensive and speeds up the 
work. 

Basically, installation procedure con- 
sists of lining up coupling between gas- 


Complete gas-turbine control board stands facing generator. Six-position con- 
trol switch (labeled) controls unit completely from start to stop operation 


Gas-turbine house abuts main building. Recuperator, left foreground, heats 
feedwater with turbine-exhaust gas. Exhaust stack stands behind the recuperator 


Inlet air to axial-flow compressor passes through precooler, at right of gas-turbine 
building. Well water cools the air, increasing both unit capacity and efficiency 
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Chronological record of 


Initial run- July 29 
Adjusting controls 


Operator training 


Combustor inspection 


Combustor inspection 


Relocate lube oil vent 
Off for plont test 


Combustor inspection 


Combustor inspection 


1000 hour inspection 


Off for plant test 


Off for plant test 

Off for plant test 

Combustor inspection 

Off for plant test 

Off for plant test 

Testing "trip" of outside gos valve 

Adjustment exh temp control 
-Combustor inspection 


Check exciter rneostat 


Combustor inspection 


Combustor inspection 


Off for plant test 


100 
Off to clean compressor 
Off for test 
"oO Off for power pliant test 
Off for test 
Combustor Inspection 
120- 
it Testing gas valve trip 
12M 12N 12M 
Time 
Period Hours % Period Hours % 
Time in service 2514 84.1 Scheduled outage 193 65 
Time unavailable 474 15.9 Scheduled maintenance 28) 94 
Total period 2988 100.0 Time unavailable 474 159 
Forced outages none 


initial operating period, from July 29, 1949 through 
November 30, 1949, shows unusually high availability, absence of major troubles 


turbine unit and gear, with a similar 
lineup between gear and _ generator. 
Generator unit includes the exciter and 
starting motor. Oil tank and miscel- 
laneous small parts are handled sepa- 
rately as with steam units. 

Piping up the gas turbine is easier 
than a steam turbine. Lubrication pip- 
ing compares with that of the steam 
unit in respect to oil and water needs. 
The gas main, a small pipe subject to 
low pressures, presents no problems in 
anchoring, cutting and hanging. Com- 
pared with the steam lead piping for a 
steam turbine, much time, effort and 
money are saved. In addition, there is 
no extraction piping for feedwater 
heating, and casing drains are few. 

Most steam turbines must lineup 
their exhaust flanges with the condenser. 
This means lowering or raising a heavy 
condenser. The comparable job on the 
gas turbine lines up its exhaust flange 
with relatively light ductwork, nowhere 
near as difficult. One small problem in 
this respect arises from the expansion 
allowance to be made for large tempera- 
ture changes between hot and cold. A 
flexible joint will take care of this. 

Ductwork between precooler and 
compressor inlet offers no problems. 

Light weights and the upward ex 
haust and inlet need only a slab-type 
foundation. Fig. 1 shows this with pads 
for the points of support. Foundation 
cost compared with a steam turbine 
is considerably less. The number of 
field adjustments were much less than 
normally experienced in any new steam 
plant. 


OPERATION 


Uniquely, the installation is almost 
“self-operating.” A complete set of 
supervisory and control equipment has 
functioned satisfactorily. A manually 
operated, 6-point rotary switch starts 
the unit. Progressive positions take the 
unit from cold up to control by the 
switchboard operator, in total elapsed 
time of ten minutes. Six minutes of this 
time is used for purging, a safety step 
that will probably be reduced in the 
future. No elaborate or prolonged 
warmup or shutdown programs are 
needed. 

During starting and in operation, the 
supervisory equipment automatically: 
\. Alarms and shuts down from: 

1. Fuel failure. 

2. Flame failure. 

3. Low lube-oil pressure. 

B. Alerts with alarm, and then shuts 
down if trouble is not corrected from: 

1. High exhaust temperature. When 
wide open, unit governs on exhaust 
temperature. 

2. High temperature on any main or 
thrust bearing. 

3. Excess vibration. 
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The plant operators quickly familiar- 
ized themselves with the unit. Numerous 
starts and stops were made during the 
first week for this purpose. 

In the steam plant, an auxiliary en- 
gineer has charge of boiler feed pumps. 
condensers, traveling screens, water 
softeners, chemical feeders, ete, in the 
turbine-room basement. With the super- 
visory equipment on the gas turbine it 
was believed that the auxiliary engineer 
could take care of this unit also. For 
this reason the gas-turbine operating 
level (the only one) was made the same 
as the turbine-room basement. This ar- 
rangement has proved satisfactory. 


INITIAL RESULTS 


Through Dec 15, 1949, the unit had 
been in service slightly less than 3000 
hr. Longest continuous nonstop run is 
723 hr, with others of 265 and 303 hr. 
Table II shows operating data up to the 
date of going to press on this article. 
When placing the unit in service practi- 
cally no “bugs” had to be straightened 
out. The start-up was much smoother 
all around than for a boiler and steam 


turbine. Fig. 5 gives a graphical record 
of the chronological outages of the unit 
up to Nov 30. The unit has shown re- 
markable reliability during its initial 
performance. 

Operating and test data verify the 
performance studies made before in- 
itiating the project. Some difficulty from 
boiler superheater fouling together with 
condenser fouling, before starting the 
gas turbine, make the initial results not 
as good as will be eventually realized. 
The gas turbine has performed well 
within contract expectations for both 
capability and economy. Tests have 
shown that variation of feeder flow 
through the recuperator has little effect 
on station performance or capability, 
as shown in Fig. 8. 

Fig. 6 gives some of the contract data 
for the gas turbine. Working alone, its 
heat rate is much higher than a 400- 
psig 750-F steam plant. Reclaiming heat 
from the gas-turbine exhaust for feed- 
water heating greatly improves the value 
of the fuel fired in the gas turbine. The 
action simulates the addition of a re- 
generator to the gas-turbine cycle. A 


regenerator, however. would only re- 
duce the heat rate of the latter cycle and 
would not increase capability. The 
steam-gas combination gains two ways: 
(1) reduces heat rate (2) 
total capability. 

With limited boiler capacity the 
steam-station capability rises by reduc- 
ing the steam bled from the turbine for 
feedwater heating. The gas-turbine ex- 
haust does this heating instead. 

Fig. 7 shows the effect of combined 
operation on heat rates and capabilities. 
As steam-turbine backpressure in 
creases, heat rates increase and capabil- 
ities decrease, but at all levels the gas 
turbine improves over-all performance 
of the combination. 


GAS-TURBINE PERFORMANCE 


increases 


The original design and the materials 
have been fully justified by their per- 
formance. No significant changes are 
needed. 

Fig. 9 shows the heat rates for con- 
tract guarantees and actual test. These 
data have been corrected for altitude, 
barometer and other conditions. Actual 
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1. For other altitudes multiply output and heot c 
pressure at altitude/14.696). 


2. If waste-heat boiler or other restriction is placed in exhaust, output wil! 
1% and the specific fuel consumption will increase 1.4% for each 


drop 1.6 
percent pressure drop introduced 


3. For gas with o HHV = 1176 Btu per cu ft; LHV = 1066 Btu per cu ft, 


having 79% methane (CH«) and 21% ethane (CeHe). 


Contract performance characteristics for gas-turbine unit 
specify exhaust-gas temperature and total heat consumption 
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Days in August 1949, % 
1 During August 1949, precooler de- 
creased inlet-air temp on most days 


performance is better than guaranteed. 
During the first 100 days the unit was 
on whenever it was needed. It was shut 
down periodically for combustor in- 
spection. Natural gas was first used for 
firing the gas turbine in its present loca- 
tion. All factory tests were run on oil. 
Results have shown gas to be an ideal 
fuel. After the first 100-hr operation. 
some very small cracks were found in 
the combustor caps. This was accom- 
panied by small collections of soot in 
the liners. Rapid temperature changes 
during frequent starting and stopping 
caused these conditions. The cracks are 
insignificant and no increase in length 
or width has been found during the last 
several hundred hours’ operation. The 
likewise, has essentially disap- 
peared. Life of the liners will probably 
be satisfactory. They are easily re- 
placeable and relatively inexpensive. 
A small auxiliary blower was in- 
stalled to purge the equipment auto- 
matically during starting and stopping. 
This blower can be replaced by a man- 
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3,500} 
Copability without 


3,40C precooler 


Copobility, kw 


3,30€ 


3200 


*) 20 40 60 80 100 
Doys in August 1949, % 
Precooling of compressor air raises 
capability during hot summer days 


ually operated vent. Rotating the com- 
pressor by the starting motor can per- 
form the purging duty. The various 
safety devices and automatic equipment 
described in the Sept 1948 article have 
performed very satisfactorily. All this 
experience indicates that the design 
may be simplified in succeeding units. 

Mechanical operation of the unit has 
been exceptionally good. Maximum 
vibration recorded on any of the sta- 
tionary parts has been % mil. The unit 
was taken off the line after about 100 
days’ operation and a thorough check 
made of turbine and compressor ele- 
ments. Both ends were in excellent con- 
dition except for a coating of dirt and 
oil on the compressor blades. 

This was caused by the vapor from 
the oil vents of the various equipment 
being drawn into the compressor inlet. 
The oil acting as an adhesive collected 
dirt and dust on the blades. The coating 
extended about halfway through the 
compressor. Wiping with a cloth re- 


moved all the accumulation. The blad- 


ing showed no evidence of corrosion or 
erosion, 

Air entering the compressor is not 
filtered. Relocating the oil-vapor vents 
has solved this fouling difficulty. Normal 
air-borne dry dirt is not harmful pro- 
vided no viscous fluid is present. 

The blade coating will not reduce the 
unit’s life, but it does reduce the unit 
capability somewhat. Tests have shown 
that efficiency is not noticeably affected 
by this coating. 

Results show operation is simpler 
and maintenance considerably less than 
for an equivalent-sized steam plant. 


RECUPERATOR PERFORMANCE 


The recuperator was chosen on the 
basis of an economic study. It would 
be possible to recover more heat with 
additional surface. About 50°% of the 
fuel energy fired in the gas turbine is 
recovered as heat in the feedwater. At 
full load this about equals the no-load 
fuel input. Increment heat rate for the 
unit from no-load to full load is 12,000 
Btu per kwhr. 

Recuperator performance closely fol- 
lows contract predictions. Fig. 8 shows 
test results obtained by holding turbine- 
exhaust flow constant and varying the 
feedwater flow. Recuperator effective- 
ness for all flows equals about 72%. 
Gas- and water-pressure drops are well 
within contract specifications. The water 
side has been so conservatively designed 
that it has been possible to pass the 
entire station feedwater flow of about 
600,000 lb per hr through it. This com- 
pares with 400,000 Ib per hr anticipated 
maximum, 

Average outlet gas temperature from 
the recuperator is 340 F. This is high 
enough to preclude trouble from corro- 
sion caused by dewpoint conditions. 
With “sweet” natural gas the large 
amount of excess air for combustion 
places the dewpoint down near the 
ambient temperature. To date the heat 
transfer surface has remained very 
clean. No deposits have shown up. Un- 
less the gas being fired becomes dirty 
or unusual dust conditions arise, no 
fouling of the recuperator is antici- 
pated. 


PRECOOLER PERFORMANCE 


Precooler behavior is best shown by 
Fig. 10 and 11 covering the hottest 
month of operation, August. Upper- 
temperature duration curve of Fig. 10 
shows the average actual temperature 
for the month was only 80 F. The maxi- 
mum was 96 F and the minimum 68 F. 
These temperatures would affect the 
turbine capability as shown by the 
lower curve of Fig. 11. The other curves 
on these two figures show that with the 
precooler running, the average inlet 


temperature to the compressor was 
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TABLE 1—GAS-TURBINE INSTALLATION COST TABLE — OPERATING DATA THROUGH JAN 8, 1950 


Buildings, g ds and foundati 
Gas-turbine unit erected 
Automatic control 


$ 79,851 Date in service July 29, 1949 
Total hours in operation 3,433 
Total generation, kilowatt-hours 13,310,000 
Average load, kilowatts 3,877 
Maximum load, kilowatts 5,000 
Unit capacity factor, percent 110.8 
Piping Average inlet-air temperature, F ; 59.6 
Electrical equipment Average exhaust temperature, F 779 
Miscellaneous items Average fuel rate to turbine, million Btu per hr 80.7 
Average feedwater temperature to recuperator, F 149 
Average feedwater t e from recuperator, F 340 
Total capability increase for station at time of 

maximum lood on gas turbine, kilowatts 7,400 
Station heat rate for period, Btu per kwhr 15,397 


Recuperator erected 
Stacks, ductwork 
Air-intake cooler* 


Total installed cost 


* For installation and related expense only. 
Precooler is a generator air cooler previously 


taken out of service. 


Average temp of flue gas leaving recuperator, F 330 


73 F, the maximum was 79 F, and the 
minimum, 68 F. The gas-turbine ca- 
pability has been correspondingly im- 
proved. 

Without the precooler the capability 
would have averaged 3300 kw. Maxi- 
mum would have been 3940 kw. and 
minimum 2780 kw. With the precooler 
the actual capability averaged 3540 kw 
with a maximum of 3940 kw and a 
minimum of 3410 kw. The following 
conclusions can be drawn: 

1. With the precooler, firm capability 
of the unit increased 630 kw, or 22.7% 
over that available without this element. 

2. With the precooler, average ca- 
pability increased 225 kw or 6.8%. This 
accounted for an additional 122,000- 
kwhr generation during the month of 
August. 

The precooler has shown an effective- 
ness of about 55% under maximum con- 
ditions with deepwell water entering at 
63 F. 

The above capability figures are small 
considering they are on a system having 
peak loads of over “300,000 kw. But 
when we look at the percentage values 
as applied in this particular unit, the 
effect is appreciable. By evaluating the 
gain in firm capability at $125 per kw. 
and the saving from the additional 
kwhr generated by the higher averag 
capability at the 12,000-Btu-per-kwhr 
increment heat rate. we found that an 
investment of over $75.000 in a precool- 
ing system would be justified. 


SUMMARY 


This application of the first gas tur- 
bine on a utility system has been out- 
standingly successful. Ability of the unit 
to burn natural gas as a fuel has been 
proved beyond question. Some ap- 
prehension existed as to (1) hazard 
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(2) noise and (3) exorbitant main- 
tenance. By using the same precaution: 
applying to gas-fired boilers for the ga; 
turbine, operating hazards have beea 
minimized. 

Noise level within the gas-turbine 
building is somewhat above that of a 
conventional steam turbine. From out- 
side the building, however, it is not 
possible to detect whether the unit is 
running. 

As to maintenance, the total cost to 
date has been only $1079. Makeup lube 
oil has been one barrel. or, stated in 
terms used for other internal-combus- 
tion engines, about 250,000 hphr per 
gal. Some loss of capacity was encoun- 
tered from compressor fouling. This was 
not unexpected. It is believed the re- 
vision in the lube-oil system vents will 
prevent a recurrence. The recuperator 
has demonstrated that it is a very eff- 
cient link between a gas-turbine unit 
and a steam-turbine generating station. 
A precooler cannot be economically 
omitted when the gas turbine operates 
in locations having hot summers. 

Operation and maintenance of the 
unit has been quite simple and easily 


picked up by the existing plant person- 
nel. 

The over-all effect on the station, by 
actual operation, has been found to 
permit carrying a load of 58,000 kw 
under worst summer conditions. Normal 
operation follows the data as presented 
in the various figures. Such operation 
has allowed the rating of the station 
boilers to be dropped enough to favor 
maintenance requirements. 

Practically all phases of the installa- 
tion have been put in final form. One 
exception is the expansion joints be- 
tween the turbine-exhaust and re 
cuperator duct. The extremely low 
permissible loading of the turbine- 
exhaust nozzle, together with the rela- 
tively high temperature (780 F), has 
caused a delay in placing the final 
joints. Study of this problem has been 
completed and these joints will be in- 
stalled in the near future. 

Although some phases of this ap- 
plication of a gas turbine have been 
special, it is believed that the efficient 
use of exhaust heat transferred to feed- 
water should be applicable to other 
existing and new stations. 


COAL-BURNING GAS TURBINE MAKES TEST RUNS 


MONTH'S Cover shows the first 
complete gas-turbine unit to run on 
pulverized coal. It is a Houdry-process 
unit built by Allis-Chalmers Manu- 
facturing Co. U. S. Bureau of Mines 
loaned it to the Locomotive Devel- 
opment Committee for this testing. In- 
spection of the unit following a 38-hr 
run, equivalent to a round-trip by rail 
between New York and Chicago, showed 
all components of the coal-burning gas- 


turbine plant in excellent condition. 
Combustion efficiency of over 90° and 
performance of the ash-removal equip 
ment pleased the committee. 
Laboratory work preceding present 
series of tests was done under super- 
vision of J I Yellott, director of re- 
search. Some participating organiza- 
tions are Battelle Memorial Institute. 
Johns Hopkins University, Institute of 
Gas Technology, Turbodyne Corp. 
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This supercharged 1500-hp diese! went into service at the period, working at low-load factor, it averaged 13.23 kwhr 
Houlton plant on Jan 15, 1949. During initial operating per gal of fuel. Turbocharger can be seen at engine's rear end 


Diesels in Hydro Country Save Stored 


At Houlton, with no economical supply of raw water avail- Switchgear at Houlton plant is fully enclosed, metalclad 
able, radiators are used, installed in housings on roof type, with voltage regulator and full complement of meters 
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Diesel at Tinker plant is identical with that at Houlton. 
rpm, it drives 1000-kw 4100-v 3-ph 60-cycle generator 


Turning over at 360 
with V-belted exciter 


Water, Replace Purchased 


Installed after 1948's severe drought conditions, diesel sets 


in Maine and New Brunswick turn in good performance, improve 


over-all system economy, protect against weather variations 


> How DIESELS MAY EARN their keep in 
country predominantly hydro has been 
shown by recent experience in the far 
northeastern corner of the U. S., where 
Maine and New Brunswick, Canada, 
meet. It resulted from a cooperative 
program in which the city of Houlton, 
Me., joined forces with the Maine-New 
Brunswick Electrical Power Co, Ltd, an 
operating subsidiary of Maine Public 
Service Co. Their immediate aim was 
to conserve stored water and insure de- 
pendable power supply in times of 
water shortage. Right now the diesels 
are pressed into service to handle peak 
demands beyond the capacity of the 
hydro system. Their output thus re- 
places more-expensive purchased power. 

Engine installed at Houlton is a 
1000-kw Superior diesel, capable, in- 
cidentally, of carrying the city’s normal 
residential load. An identical prime 
POWER 
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mover at the Tinker, New Brunswick, 
hydro station adds another 1000 kw to 
Maine Public Service’s system. 

Reasons Why. When hydro power i- 
readily available, there is no question 
of its economic advantages. This is 
particularly true at a time when fuel 
costs are high and in an area where 
cost of fuel transportation bulks large. 
Unfortunately, hydro power depends on 
the weather, and peak water supply 
doesn't necessarily match peak load 
demand. The unpredictability of water 
power was brought home to Maine resi- 
dents dramatically during the winter of 
1947-48, when a severe drought virtually 
dried up the rivers. 

Maine Public Service was hard hit 
and severe rationing went into effect. 
This meant: (1) as little as one hour's 
service in three to residential customers 
(2) curtailed business hours for com- 


Control panels at each plant are simi 
lar and mounted close to the engines 


Peak Power 


users, and (3) either night 
shifts, sharp curtailment, or complete 
shutdown for industry. Emergency 
measures, notably the use of power 
from two U. S. Navy vessels, cushioned 
the blow. But the situation stressed the 
need for fuel-burning auxiliary plants, 
and work was rushed on the long- 
planned permanent diesel plant at 
Caribou, one of the company’s hydro 


mercial 


stations. 

Cooperative Action. The crisis also 
brought to swift fruition negotiations 
between Maine Public Service and the 
Houlton Water Co. The latter is a 
municipally owned utility, which pro- 
vides power, water and sewage service 
for Houlton’s 8000 population. The city 
handled sale and distribution of elee- 
tricity but found it economical to pur- 
chase hydro power at wholesale rates 
from the private utility. 

Maine Public Service's long-range de- 
velopment program included plans for 
several diesel plants to augment hydro 
production and conserve stored water for 
use when needed most. Spurred by the 
drought, the company altered its time 
table, marked all projects “immediate” 
and “urgent,” and marshaled avail 
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able resources to meet the emergency 
and prevent recurrence of the power 
shortage. The Houlton Water Co agreed 
to cooperate in this program by build- 
ing a diesel plant for operation, and 
eventual purchase, by Maine Public 
Service. 

Houlton Agreement. Under the agree- 
ment reached, Houlton was to purchase 
the equipment and construct the plant, 
issuing $170,000 in bonds. Maine Public 
Service would then purchase the plant 
over a 10-year period by meeting inter- 
est and principal payments as they came 
due. Houlton would retain title until 
the plant was paid off and would have 
the option of repurchasing (at cost less 
depreciation) at the end of the ten 
years. Meanwhile Maine Public Service 
would assume full responsibility of op- 
eration and maintenance. 

Action under this agreement was 
strongly influenced by experience at the 
Caribou plant, where diesels had proved 
themselves under difficult emergency 
operating conditions. The first unit at 
Caribou, a 7-cyl 16x22-in. 4-cycle super- 
charged Nordberg, rated 1425 hp at 327 
rpm, went on the line just before Christ- 
mas 1947. With the shortage becoming 
increasingly critical, utility officers pur- 
chased a 1500-hp Superior engine, which 
was available for immediate delivery. 
The engine was promptly installed on a 
foundation intended for a second unit 
of 3600 hp, and went into service the 
evening of Jan 24, 1948. 

By the end of January, this unit had 
already generated 108,160 kwhr. In 
February, the unit’s production was 
629,800. By the end of 1948, with the 
emergency just a bitter memory, this 
one diesel had clocked 3,528,540 kwhr. 
In July of that year, a 3600-hp Nordberg 
went into operation. Then the 1500-hp 
Superior was moved to its own founda- 
tion and a second 3600-hp unit was in- 
stalled on the No. 2 foundation. 

The Caribou plant ‘was under con- 
struction during most of this period, and 
operating conditions were exceedingly 


difficult. Yet during 1948 the Caribou 
diesels generated more than 13 million 
kwhr, averaging slightly better than 13 
kwhr per gal of fuel. 

On the basis of this performance, Pub- 
lic Service and Houlton engineers de- 
cided to put a 1500-hp Superior into the 
new Houlton plant. This engine, an 8- 
cyl 14.5x20-in. 360-rpm 4-cycle super- 
charged unit, went on the line Jan 15, 
1949. In the first four months, though 
operated at low-load factor, it averaged 
13.23 kwhr per gal. 

Tinker Installation. Next step in set- 
ting up a dependable power supply for 
the region was the installation of an- 
other 1500-hp Superior diesel generator 
set at Tinker, N. B. The diesel plant was 
built as an addition to the existing 
hydro station. It started to make its own 
contribution on March 2, 1949. By the 
end of April, the engine had produced 
64,000 kwhr. Load factor was good and 
fuel performance averaged 14.41 kwhr 
per gal. 

As might be expected, accessory 
equipment and the handling of fuel, 
lubricating oil and cooling water for 
the Houlton and Tinker units are simi- 
lar. The only differences are minor, 
dictated by local conditions. Each en- 
gine direct-connects to a 1250-kva 1000- 
kw 3-phase 60-cycle generator. Voltage 
is 4100 for direct connection to the 
transmission system. 

Cooling Water. As part of the hydro 
station at Tinker, the diesel plant en- 
joys a convenient source of cooling 
water. Raw water flows from the pen- 
stock to a header that serves a heat 
exchanger and the hydro bearings. With 
25-ft head available, no raw-water 
pumps are needed. A 550-gpm motor- 
driven centrifugal circulates soft water 
through the engine and heat exchanger. 

Since there is no economical supply 
of raw water at Houlton, a dual radiator 
system cools the engine. A 550-gpm 
centrifugal pump driven by a 15-hp 
motor circulates soft water through the 
radiators and the engine jackets. Radi- 


ators are in housings on the plant roof. 
In deference to the rigors of the Maine 
climate, 200 gal of antifreeze protects 
the 500-gal system. An automatic ther- 
mostatic regulator keeps engine-water 
temperature at prescribed level by by- 
passing water around the radiators. 
Similar regulators at Houlton bypass 
raw water around the heat exchanger. 

Fuel System. Engines use No. 2 diesel 
fuel. Both plants are below railroad 
tracks on high embankments so it is 
easy to unload tank cars by gravity. At 
Tinker there are two storage tanks, each 
of 10,000-imperial-gal capacity. Houlton 
has one 25,000-gal tank. Motor-driven 
rotary pumps, in each case controlled 
automatically by day-tank floats, trans- 
fer fuel through a strainer and meter 
to an elevated day tank in the engine 
room. Built-in engine pump takes fuel 
through a duplex filter and supplies it 
through a header to the individual in- 
jection pumps for each cylinder. 

Economies of space and weight result 
from supercharging the engines. The 
charger is driven by an exhaust-gas 
turbine; it forces fresh, filtered air into 
the cylinders under pressure. Air for 
each engine is drawn through a 4-ele- 
ment viscous-impingement filter, outside 
the plant building. Exhaust from super 
chargers vents through vertical silencers. 

Lubrication. On each engine, a built- 
in pump supplies a full-pressure Jubri- 
cation system. A motor-driven auxiliary 
pump cuts in automatically if engine 
lube-oil pressure drops. The auxiliary 
also serves during start-up and shut- 
down. In each lubricating-oil circuit 
there is an oil cooler and three filters: 
an edge type, a duplex bag-type, and a 
multi-element cellulose cartridge. 

A control panel near each engine 
helps make operation smooth and easy. 
It carries pushbutton switches for 
auxiliaries, pressure gages, exhaust 
pyrometer and a complete alarm system. 
This warns of low engine or turbo- 
charger lube-oil pressure, overspeed, or 
high jacket-water temperature. 


PRINCIPAL EQUIPMENT IN POWER PLANTS 


City of Houlton, Me., and Tinker, N. B. plant of Maine Public Service 


Diesel engines 


Superior diesel 
Turbochargers, Elliott-Buchi 
Generators—H oulton 

Tinker 
Air compressors 
Cooling-water pumps, 550 gpm 
Radiators—Houlton only 
Heat exchangers 
Water strainer, twin—Tinker only 
Fuel-oil meters 
Fuel filters 


104 


Superior Engine Division, National Supply Co 
Each plant has one Model 80-EX, 8-cyl, 14.5x20-in. 360-rpm 1500-hp 


Woodward Governor Co 


Purolator Products, Inc; Andale Co 


Air filters 
Silencers 


Auxiliary lube-oil pumps 


Elliott Co 


Ideal Electric & Mfg Co 


General Electric Co 
Quincy Compressor Co 
Yeomans Brothers Co 

Young Radiator Co 

Graham Mfg Co 
Elliott Co 


Lubricating-oil coolers 


Control-panel alarms 


Control panels 
Switchboard—H oulton 


Neptune Meter Co Battery system, Exide 


Lubricating-oil filters—Houlton 
Tinker 


Lubricating-oil bypass filters 
Temperature regulators 


Exhaust pyrometers, Alnor 


Vibration isolation, cork 


Air Maze Corp 

The Maxim Silencer Co 
Geo D Roper Corp 
Purolator Products, Inc 
Fram Corp 

Graham Mfg Co 

Wm W Nugent & Co, Inc 
Fulton Sylphon Corp 
Edwards & Co, Inc 

Illinois Testing Laboratories, Inc 
National Supply Co 
Northeastern Engineering Co 
Electric Storage Battery Co 
Korfund Co, Inc 
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PLANT EXTENSION FOR TWO UNITS is fully housed except TURBINE OPERATING FLOOR opens directly onto boiler-roorm 


semi-outdoor construction of draft system with enclosed fans floor and also carries feedwater heaters and evaporotors 


Barbadoes Station 


Philadelphia Electric Co places in service two 
new 60,000-kw preferred-standard units. Each 
turbine is supplied by one 600,000-Ib-per-hr 
steam generator, no cross connections between 
units. Boilers can burn coal, oil or gas, but 
pulverized coal is main fuel. Plant extension 
raises station capacity to 180,000 kw. Engi- 


neered by owners, constructed by Dravo Corp 
CONTINUED ON PAGE 108 


MAIN CONTROL ROOM for entire station features completely 37,500-SQ-FT CONDENSERS have two water passes and deaerat 
luminous ceiling to remove shadows, produces 25 foot-candles ing hotwells, are served by two 20,000-gpm circulating pumps 
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Now RILEY Pulverizer 


A great pulverizer development 
Hardness near that of diamond 


The use of tungsten carbide facings on Riley pulver- 

izer parts adds tremendously to the life of the parts. 

Such parts when pulverizing sand to accelerate wear 

have outlasted six sets of alloy parts without showing 

View showing tungsten any measurable signs of wear. Hardness of tungsten 
carbide faced moving carbide approaches that of the diamond. Experiments 
and developments with the use of tungsten carbide pul- 
elements formerly used verizer parts were started by Riley over ten years ago. 


GREATLY REDUCED MAINTENANCE 


While Riley pulverizers in actual use have been in operation 
with tungsten carbide parts for over two years, there is still no 
appreciable evidence of wear. These parts are good for many 
more years of service. Such long life results in greatly reduced 
maintenance costs placing the Riley pulverizer in a field by itself. 


SUSTAINED FINENESS OF PULVERIZATION 


Riley pulverizers equipped with tungsten carbide parts have 
shown no decrease in fineness of pulverization even after many 
times the amount of coal has been pulverized that formerly 

hahdiaiiatmaiins required replacement of parts. The fineness chart shows typical 

carbide faced pul- experience. As no wear is discernable to the carbide facings 
verizing elements as com- installed in these pulverizers, fineness will be maintained for many 
pared with former alloy more thousands of tons of coal. No adjustments whatsoever are 
elements required to maintain fineness. 


APPLICABLE TO EXISTING PULVERIZER 


In keeping with Riley's policy of developing improvements 
which wherever possible can be applied to existing pulverizers, 
tungsten carbide parts can be installed in connection with most 
existing pulverizers. Many Riley pulverizer users have modern 
ized their machines by applying this improvement. The follow 
ing companies are a few of the many who have applied this 
improvement: Lynn Gas & Electric, Central Ohio Light & Power, 
Edison Electric Illuminating, Iowa-Illinois Gas & Electric, 
Potomac Electric Power, American Viscose, New York, New 
Haven & Hartford R.R., General Electric, Crocker-Burbank & 
Co. 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadeiph Washing Buffalo Pittsburgh Cleveland Detroit Chicago 
Cincinnati Atlanta New Orleans Memphis St. Louis Kansas City St. Paul Tulsa Houston 
Denver Salt Lake City Los Angeles Portland Seattle 


BOILERS - PULVERIZERS - BURNERS - STOKERS - SUPERHEATERS - FLUE GAS SCRUBBERS 
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_ Parts with Tungsten Carbide Facings 


THRU 200 MESH THOUSANDS OF TONS PULVERIZED 
2 3 4 5 6 7 8 9 10 i 12 13 14 15 16 17 


Fineness against tons of coal pulverized. Fineness variations of any magnitude due to varying grindability. 


° These Companies have installed 
Other operating advantages oe e Riley Pulverizer equipment 


in addition to long life,low maintenance and sustained NoaTwesn Vinarta Pownn Co 


Riverton Station 
fineness of pulverization. Towa ILitnors Gas & Evectric Co 


Davenport, lowa 


Steer Corr 
Flexibility—Wide Load Range Carrie Furnaces, Renkin, Pa 


As change in coal feed gives instantaneous corresponding change in pulverized coal Orrer Tart Power Co 
output—there is no lag—-rapidly and widely fluctuating loads are efficiently and ae. Se 
easily carried 
PENNSYLVANIA ELectric Co 
A Williamsburg, Pa 

bility to Carry Low Loads 


With the combination of Riley pulverizers and burners, extremely low loads with Moncure, N. ¢ 
stable ignition can be maintained. It is not unusual for load ranges of 10 to 1 or for UTAH Power & Licut Co 
loads under 5000 pounds of steam per hour to be carried at Riley installations Provo, Utah 
Eprson Evectric ILLUMINATING Co 
Boston, Mass 
Monsanto CuHemicart Co 
There is no necessity of limiting primary air temperatures as a precaution against Everett, Mass 
fire or explosion or because of lubricating problems. Expensive control equipment Wesr Penn Power Co 
limiting primary air temperatures is not required. Milesburg, Pa. 
SouTHERN IND. Gas & Exvecrric Co 
Evansville, Ind 
Ability to Handie Wet Coals Kennecott Coppzr Co 
Chase Brass & Copper Div. 
Waterville, Conn 
RieGer Textire Corp 
Ware Shoals, S. C 
Birp & Sons 
Ease of Lighting E. Walpole, Mass 


High Primary Air Temperatures 


With Riley pulverizers coal is pulverized in complete suspension, and not between 
two surfaces, affording the most effective drying effect from the hot air passing 
through the pulverizer. 


ARMSTRONG CorK Co 


Because of small percentage of primary air, a rich and readily lighted mixture of air Beaver Falls, Pa. 


and oal is obtained which togeth with the unif wm distribution with Riley burners Catuunt & tects Conece. Coreen Co 
makes lighting easy and gives stable flame at low loads. Calumet, Mich. 

Hooker Evectro Cuemicar Co. 

Quiet, Vibrationless Operation Niagara Falls, N. Y. 

4 CONTAINER CorP. OF AMERICA 
There is no comparison between Riley pulverizers and other makes insofar as quiet Manayunk, Philadelphia, Pu 
vibrationless operation is concerned. You hear nothing more than a motor hum. CELaNnese Corp. oF AMERICA 
Narrows, Va. 
Small Space Required—-Minimum Foundations Recorps, Inc. 
Bridgeport, Conn 


Riley pulverizers require less space per unit of capacity, Massive deep foundations 


Crocker BurBank & Co 
are not required due to their vibrationless quiet operation Fitchburg, Mass 


SAVANNAH SUGAR REFINERIES 
Savannah, Ga 


C. H. & Sons 
There has never been an explosion in a Riley pulverizer. The velocity of coal travel Carlisic, Pa. 


lve or ster the he of fiz opag 
through the pulverizer is faster than the rate of flame propagation, eliminating the Senn see's Gemeente 
possibility of an explosion, Milwaniicce, Wie. 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly | 
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More Views Around Barbadoes 


(Continued from page 105) 


OPERATION OF ONE STEAM GENERATOR together with automatic combustion- 
control system is centralized at this board. It supervises all boiler auxiliaries 


EACH MAIN STEAM GENERATOR is fitted with ten retractable-type and eight rotary- ENCLOSED CONVEYOR moves 12,000 


type soot blowers taking steam from main drums reduced to 300-psig pressure tons coal a day in from breaker house 


FIVE VERTICAL FEED HEATERS fed from as many bleed points SCREEN HOUSE for circulating-water intake passes water from 
in turbine are placed between |-p and h-p boiler feed pumps Schuylkill River and also chlorinates it before use in plant 
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LETTERS FROM A TURBINE SPECIALIST —8 


By E W BURSTADT and C B FONTAINE, Turbine Divisions, General Electric Co 
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TYPICAL CHARACTERISTICS of a generator show how short- 
circuit ratio is figured from saturation and impedance curves 


GENERATOR STABILITY 
DEPENDS ON 


EVERAL FACTORS 


Turbine Specialist, 
District Office. 
Dear Mr Specialist, 

I want to be sure of getting a stable generator—one that 
will not lose voltage when ordinary amounts of load are 
thrown on suddenly and will keep carrying its load even 
when subjected to wide load fluctuations. Can I get such a 
generator by specifying that the short-circuit ratio shall not 
be less than 0.85? 

Very truly yours, 
ENGINEER 


Dear Mr Engineer, 

Stability is a system problem increasing in importance 
as generators are added to a system and different load types 
taken on. Surprisingly, the best way to get stability does 
not directly concern the generator. It depends on having a 
modern voltage regulator attached to the generator-excitation 
system. With such a system the exact value of short-circuit 
ratio for most applications is relatively unimportant. 

System stability is complex: (1) Steady-state stability de- 
pends largely on generator characteristics but only when 
excitation is manually controlled. (2) Transient stability 
depends almost entirely on quick removal of system short 
circuits. It needs fast relaying, quick-acting circuit breakers. 

Because power systems are complex, steady-state stability 
measures have been most often based on generator charac- 
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teristics without regard to the rest of the system. Graph 
shows that generator short-circuit ratio can be easily deter- 
mined. This old-fashioned textbook indicator is valid only 
to compare generators of like construction under limited 
conditions of steady-state operation. Ratio of field current, 
required for normal voltage on open circuit, to the field 
current needed for normal armature current on sustained 
short circuit equals the short-circuit ratio. 

It is a rough indicator of inherent steady-state generator 
stability under manual field control. A higher short-circuit 
ratio corresponds to an oversize generator that operates at a 
smaller load angle (field shift from no-load to full-load 
position). Remember, generator output corresponds to 
stretching its magnetic field (like a spring), by twisting 
the field poles away from no-load position. With a smaller 
load angle at rated output and 0.8 pf, generator could deliver 
more power in sudden load changes. Likelihood would be less 
of slipping into the unstable region corresponding to a load 
angle of 90 electrical degrees or more. 

Emphasis on high values of short-circuit ratio persists from 
the days before good regulators were available. Good ones 
can begin to produce field-current change within 0.05 to 0.1 
sec after a fault or load change. Increasing the field current 
raises the stability margin. Then with a good regulator a 
generator does not have to carry as much field current con- 
tinuously as it would otherwise. 

Short-circuit ratio will probably designate generator sta- 
bility characteristics for some time. But the trend of its 
magnitude is definitely downward. AIEE-ASME preferred 
standard generators, 11,500 kw and up, have a specified scr of 
0.8 at nameplate rating. Many generators built for foreign 
installation operate satisfactorily with ratios of about 0.65. 
For many years European practice has called for values of 
0.5 and below, even for large central-station units. 

Industrial and central-station engineers agree that ser for 
generators in industrial-plant sizes can be reduced below 
present levels without instability. The question arises in 
rare instances, as when a unit operates at low pf, under- 
excited in charging a long transmission line. 

As fast as experience proves it practicable, with users’ 
acceptance, manufacturers will take advantage of low ser’s 
to improve generator designs in other ways. Inherent short- 
circuit reactances increase nearly in proportion to the de- 
crease in scr. This means smaller switchgear and fewer or 
smaller external reactors, a factor of increasing importance 
to turbine users. Smaller generators and improved efficiency 
would result. 

To sum up, generator stability is only one part of system 
design. System stability is assured when all parts, includ- 
ing generator, voltage regulator, excitation system, relaying, 
high-speed circuit breakers, turbine governor, are properly 
applied. Standard generators are designed to have stability 
for ordinary conditions. 

In generators, stability is considered along with other 
important features, like reactances, efficiencies and heating 
for best over-all design. For usual service, better specify a 
standard generator. As machines are now built, only in 
unusual conditions (for instance, charging long trans- 
mission lines) are departures from standard warranted. In 
such cases give the information to the builder so design can 
take care of the unusual requirement. Thus you avoid 
buying expensive special equipment that is not really needed. 

Sincerely yours, 


TURBINE SPECIALIST 
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Changeover from steam- to motor-drive of much of the plant 
equipment required a 7500-kw turbine, above, to carry the 


River Raisin Paper Co ran & thorough engineering survey be- 


fore modernizing. It revealed ways of stopping losses, loads 


that could be combined, and power applications to improve 


By ANDREW A CUMMINS, Cummins & Barnard, Inc, Ann Arbor, Mich. 


> THERE COMES A TIME in a_plant’s 
growth when an engineering survey 
can lead to substantial operating sav- 
ings. River Raisin Paper Co, Monroe, 
Mich.. called in Cummins & Barnard 
Inc, consulting engineers, their 
findings proved this true. The survey 
took considerable time. All lines whose 
steam consumption affected the apprais- 
al had orifices put in to measure flow. 

Principal users were one 1000-kw con- 
densing turbine and one 2500-kw unit; 
two 500- and one 350-kw engine gen- 
erator sets operating noncondensing; 
one 1500-kw noncondensing turbine. 
This equipment along with three de 
engine generator sets made up the elec- 
trical generating equipment. Through- 
out the plant 16 steam engines drove 
beaters, Jordan line shafts, five paper 
machines, fans and various other pieces. 

Survey Conclusions. Steam for these 
machines and all process needs came 
from five 200-psi boilers operating with 
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no superheat at 170 psig. Each boiler 
had a capacity of 70,000 to 80,000 Ib 
per hr. When all steam-flow figures were 
tallied, engine indicator cards taken, 
production outputs totaled. fuel and 
power amounts added, the following 
conclusions were drawn: 

Heat losses were heavy. They occurred 
chiefly turbine-condenser cooling 
water eventually discharged io the 
sewer—about 18°) of all Btu as pur- 
chased in the coal. 

Eliminating condensing turbines and 
changing over from steam drives 
throughout the plant to motor drives 
would pay. Plant electrical load would 
then be about 9000 kw. 

Steam demands of building heating, 
drying paper, supplying hot process 
water, feedwater, etc, would give 
enough steam to generate, noncondens- 
ing, all the estimated electrical power 
needs for most of the time. 

7500-kw 0.7-pf turbine-generator, 
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load. All the former coal-handling system was shifted out- 
side and turbine-room, boiler feed pumps, etc, put in its place 


Paper-Plant Modernization Proves That 


receiving steam at 600 psig, 750 F, ex- 
tracting at 175 psig, and operating at 
30-psig backpressure, could carry the 
electrical load at a system power fac- 
tor of 0.84. 

\ comparison of operating costs in 
heat units makes up table, p 112. Cal- 
culations behind comparison were based 
on: (1) no purchase power (2) power 
for all paper-making equipment as well 
as box shops and all other departments 
generated at the mill (3) production 
output per day of 303 tons from the 
three largest of the five paper machines 
(4) 84% boiler efficiency (5) steam at 
600 psig, 750 F at the turbine throttle, 
175-psi extraction, 30-psi backpressure. 

This comparison shows a decrease of 
14.3% in Btu per lb needed for paper. 
Eliminating condensing turbines, plus 
cutting down other heat losses reduced 
total steam needed. This saving in 
steam, in turn, reduced boiler-room 
losses by almost 60°, table, p 112. 

When it came time to select firing 
equipment still more savings were pos- 
sible. The new boiler was to be de- 
signed for a range of coals. It had to 
handle fuels that were economical and 
readily available. Fuel now used runs 
11,500 Btu per Ib with a higher mois- 
ture and ash content than the old 
boilers could possibly handle. Result 
has been a less expensive coal that re- 
duces over-all fuel costs (including 
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Spreader stokers solved firing-equipment problem requiring high flexibility in 
(1) range of fuels handled and (2) load swings as well as low-maintenance costs 


Survey Pays 


savings from condenser elimination, re- 
vamped mill-drives, ete, above text) 
some 45 to 50° below previous figures. 

Turbine Selection. But before we 
discuss the new boiler let’s look at the 
turbine selected. We -wanted it to be 
noncondensing. So its size and throttle 
requirements fixed the new boilers’ op- 
erating pressure level. Further, the 
basis for much of the savings indicated 
by the survey was a good heat balance, 
Fig. 7. 

We determined the turbine size by 
(1) taking the electrical load at the 
time of the survey (2) adding new load 
of motor drives that would replace en- 
gine drives (3) figuring in the extra 
load from proposed new electrical 
equipment. The total reached 9000 kw. 
Before all changeovers take place the 
electric load, of course, will run much 
less. And this will be the case for 
some time to come. 

With this background, we picked a 
generator of 10,714-kva capacity and 
a turbine to drive it that could develop 
power to generate 9375 kw 
when the power factor imposed on the 
generator was 87.55. System power 
factor runs high because of the number 
of synchronous motors driving the Jor- 
dans. Our choice was a turbine with a 
nominal rating of 7500 kw at 0.7 pf. 

\n extraction point at 175 psig sup- 
plies steam to drive the old engines 


enough 
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still in use, and to meet the needs of 
corrugators, straw cookers and other 
services. In addition, an uncontrolled 
extraction point operates at about 75 
psig. Steam from here heats boiler 
feedwater under two conditions: (1) 
when heat balance can be improved 
(2) at low boiler loads when increased 
feedwater temperature can reduce heat 
removal from flue gas to a point where 
gas leaves the stack high enough above 
dewpoint temperature to prevent con- 
densation and corrosion. 

Backpressure was fixed at 40 psig 
since this is close to safe operating 
limits for the paper-machine driyers. 
At present. steam for this service comes 
off at 30 psig. 

To deliver enough steam at the re- 
quired pressures and quantities, above. 
to process and plant, amd yet generate 
the proposed final electrical load we 
chose throttle conditions of 600 
and 750 F. 

Boiler Equipment. For our boiler we 
went to 180,000-Ib-per-hr 4-drum 
700-psig design having a 54in.-dia 
steam drum, and 19,500 sq ft of heating 
surface including waterwalls. 

Certain 


outside factors influenced 


boiler-room construction. One was pos 


both 
So we dec ided 
semi-outdoor boiler installation 
Such installations had heen made and 
operated successfully in Utah, Nebraska 
and Colorado, with climates similar to 
ours. 

Earlier we had thought of a completely 
new building for the power plant. But 
the existing boiler house was centrally 


delay from a scarcity of 
bricks and bricklayers 
on a 


sible 


Automatic coal scales, above, supply 
and record fiow of coal to the hopper 


located so costs for steam and electrical 
lines could be kept low. It was well 
constructed and adequate for housing 
some of the new equipment. There was 
space enough at the south end of the 
boiler room for a firing aisle inside the 
building to serve the semi-outdoor new 
boiler. A small lean-to at the side o! 
this boiler allows the fireman to check 
firebed conditions through side ebserva- 
tion doors without going outdoors. 

The old coal-handling system had a 
track running the full length of the 
boiler house through a bay 20 feet wide. 
We shifted all coal handling outside 
and used the bay, Fig. 1, for turbine, 
office, laboratory, washroom and boiler 
feed pumps. 

With this arrangement of new and 
old equipment side by side, the old can 
be easily used as standby. The base- 
ment is entirely enclosed. It houses the 
forced-draft fan, sifting hoppers under 
the boilers, and the ash hopper. In the 
future a building can be put up around 
the boiler because the foundation has 
heen designed strong enough for it, 

All steam and water piping and soot- 
blower heads that go have 
tubing spiraled around them. 
Steam continuously 


outdoors 
copper 
flows through the 
tubing during freezing weather and its 
condensate discharges through traps in 
the enclosed basement. 

Firing Equipment. As we mentioned 
earlier, p 110, the new boiler was de- 
range of fuel. Firing 
equipment, of course, had to be able 
to handle these fuels. The choice lay 
between a spreader moving-grate stoker 
and pulverized coal—both have firing 
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A heavy process and auxiliary-engine load at 150 psi re- 
quire controlled pressure reducing and desuperheating 


Complete flyash reinjection system coupled with mechanical 
dust collector gives low carbon loss, runs nuisance-free 


capacities equal to the job of furnish. 
ing 210,000 lb per hr of steam at load 
peak. Here is how these two firing 
methods shaped up: 

All operators at plants we visited 
that used spreader stokers liked them 
very much. We knew these facts: (1) 
The spreader stoker readily burns al- 
most any coal, particularly low-grade 
ones, like those from Indiana and IlIli- 
nois and strip-mine coal from Ohio. (2) 
It has low power requirements. (3) 
Clinkering is small, both in amount and 
as a problem where stoker and furnace 
are properly designed. (4) Maintenance 


112 


4 Induced-draft fan mounted outdoors has dual drive; one, 
normal service, the other at half speed for light loads 


Reduci' 

valve Old engines, 
small, non 
180000 lb/hr turbines 

ts” 

SOpsi Siow 


Process Paper drying 
water, 


Bidg, heating 
Sodium-zeolite softener 


Acid-zeolite 
softener 


Flow diagram, above, shows major power-plant equipment 
and traces the different pressure levels of the steam supply 


item 


Boiler-room losses 

Total Btu supplied 
in coal per pound 
of paper 

Steam per hour 


pound of paper 


COMPARISON OF COSTS IN BTU 


Paper drying 3290 3290 0 71,100 
Heating process water 1260 1260 0) 27,200 
Heating boiler feed 

water 815 427 388 9250 
Turbine steam condens- 

ing water to sewer 2660 eliminated 2660 0 
Corrugators 303 303 0) 6550 
Heat equivalent for 

mech & elec power 1160 885 275 19,150 
Misc and exhausted 

to atmosphere 727 50 677 1080 
Straw cookers 221 221 i) 4760 
Building heating 

and miscellaneous 402 402 0 8680 


Equivalent pounds of 
13,600 Btu coal per 


-psi 750-F 


steam per hr based 
on new operation 


Btu pound of made 
Old lew n 
operation operation Btu needed 


Equivalent Ib of 


6 


3780 1287 2493 


14,618 8125 6493 
147,770 


1.075 -598 -477 


costs are low. (5) Space around the 
boiler is comparatively free of equip- 
ment. (6) Main ash handles easily. (7) 
Stoker operates well with preheated air 
up to 300 F. (8) It is able to meet 
fairly rapid load changes. (9) Furnace 
explosions rarely occur. 

On the other hand, stokers suffer from 
occasional shear-pin failures. The 
spreader stoker actually selected, Fig. 
2, has each feeder individually driven 
through a clutch. So if a feeder goes 
out of service for a short time the re- 
maining five feeders continue to supply 
coal. Feeder capacity is greater than 


the required maximum and it seems 
likely that five feeders could carry 
even a maximum load. In addition to 
shear-pin failure, flyash from spreaders 
can be a problem. But the proper selec- 
tion of a dust collector combined with 
cinder reinjection, Fig. 6, can solve this 
difficulty. So far it seems to have done 
the job at River Raisin. 

Pulverized Coal. Firing a boiler with 
pulverized coal offered several advan- 
tages. Principal ones were the fine 
sensitivity to rapidly fluctuating steam 
loads; an ability to use a high-tempera- 
ture preheated air so full use could be 
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PRINCIPAL POWER PLANT EQUIPMENT 


River Raisin Paper Company Addition, Monroe, Michigan 


STEAM-GENERATING EQUIPMENT: 


-hr, 700-psig, 750-F, 4- -drum, ‘Stirling- t 


eater 
bare-tube-type, "3790 sq ft, no ‘bypass 
Economizer, 1 
18,720 sq ft of extended surface 
Stoker, 1, continuous ash discharge 
Six feeder, 370 sq ft effective grate area 
Dust collector, 1, 97% efficiency 
Induced-draft fan, 
116,700 cfm at "400 F, 
Induced-draft fan drive, 


350 hp, 4800 volts, 900 rpm, ‘splashproof squirrel cage 
Howell 


Induced-draft-fan drive, 1 


50 hp, 450 rpm, splash proof, motors electrically interlocked 


Forced-draft fan, 1. 


2 2-in. static pressure at 885 rpm 


Chernical-feed pumps 
Wickes Boiler Co 


Fost ‘oster Wheeler Co 
Foster Wheeler Co 
Detroit Stoker Co 


Turbine, 1 


Generator, 
7500 kw, i 7 pf, 


.Aerotec Corp Main switchgear 


Blower Corp 
. Elliott Co 


Electric Motor Co 


Motor-control center 


Turbine instruments 
merican Blower Corp 


66,900 cfm at 80 F, 4.5-in. static pressure, 860 rpm driven by 75-hp 


Louis Allis motor 
Boiler setting 

Steel supported, steel cased 
Soot blowers, retracting, fixed 
Combustion control and boiler instrumen 


ASH- AND COAL-HANDLING EQUIPMENT: 


Flyash reinjection. . 
Ash-hopper gates 

Most of old ash- sluicing system ‘used 
Coal handling, capacity 70 tons per hr 
Bunker, 1, capacity 300 tons... 

scales, 2, automatic 
Coal-car thawing 


FEEDWATER SYSTEM: 


Feedwater regulator, 1, Copes 
Spray-type deaerating ‘heater 


1 
360,000 lb per hr, 40 psig, 89,600 lb water storage 
1 The Griscom-Russell Co 
Rating 210,000 Ib per hr from 259 to 300 F with 75- -psig steam 


Closed pressure heater 


Feedwater softeners 


Sodium-acid softening system, capacity 80,000 Ib per hr 
DeLaval Steam Turbine Co 
one Elliott motor drive; one DeLaval tur- 


Boiler feed pumps, 2 
Chrome-steel construction ; 
bine drive; 225,000 Ib per hr 


made of preheater surface; an operat- 
ing characteristic that permits consistent 
service close to design efficiency; an 
absence of any moving parts in the 
furnace zone. 

But the disadvantages for River 
Raisin operation outweighed the ad- 
vantages. We felt fuel selection was 
more limited; maintenance costs ran 
too high; space around the boilers was 
too cramped for pulverizers and auxili- 
aries; power requirements for these 
auxiliaries were greater than the stoker 
needs; explosion hazards were higher; 
a separate firing system would be 
needed for very light loads; in any 
event a lighting-off system using oil or 
gas should be put in; flyash from 
pulverized-fired furnaces was finer and 
harder to recover than that from 
spreader stokers, and its collection for 
best results meant an_ electrostatic 
precipitator. 

So we decided on a spreader stoker, 
Fig. 2, with a moving grate of 370 sq ft 
effective surface. A complete flyash- 
reinjection system. Fig. 6, returns ash 
from hoppers underneath the rear of 
the boiler, the economizer and the dust 
collector. This collector, a mechanical 
one of tubular design, has a collection 
efficiency of 95° when handling dust 
with maximum of 10% in the range of 
sizes between 0 and 10 microns and 
averaging 5 microns. 
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Northern Equipment Co 
. The 


_M H Detrick Co VALVES: 


| Specialty Corp 


y Meter Co Valves, miscellaneous 


Detroit Stoker Co 


.. Allen-Sherman-Hoff Co 


Stephens Adamson Mfg Co 
Stephens Adamson Mfg Co 


Turbine crane 


Seve Engineering Co ne reducing valve, 
Hauck Mfg Co 
Passenger elevator, 1 

1200-lb capacity, 


CONTRACTORS: 


Heat insulation 
Building construction 
Electrical 

Machinery erection 
Piping 


Permutit Co 


Permutit Co 


CONSULTING ENGINEERS 


To date equipment has met all con- 
ditions in excellent fashion. In fact 
during the October 1949 coal strike we 
fired any coal we could find. Some of 
it averaged about 10,400 Btu per Ib, 
was very dirty and, at times, quite wet. 
Yet the boiler carried an average load 
of 140,000 Ib per hr (the plant load at 
the time) at an efficiency of about 83% 
when feedwater to the economizer ran 
270 F. The equipment table, just above, 
shows most of the new power-plant 
equipment. 

The forced-draft fan in the basement 
draws its air from there through damp- 
ened inlet louvers under the operation 
of a combustion control system. 

The induced-draft fan, Fig. 4, mounts 
on a platform above the boiler and 
dust collector. It discharges into the 
steel stack through an Evase section. 
Main drive consists of a 350-hp 4800-v 
motor designed for outdoor operation. 
A 50-hp motor serves for half-speed 
duty during start-up time and light 
loads under 100,000 Ib per hr. 

Pressure Reducing Station. Because a 
number of engines were still operating 
at low pressures and temperatures a 
special pressure-reducing and spray- 
type desuperheating station, Fig. 5, was 
put in. It can reduce up to 180,000 lb per 
hr of 600-psi 750-F steam to 175 psig, 
380 F. Operation is fully automatic with 
power-operated valve that closes when 


3600 rpm, inlet steam 600 psig, 750 F, exhaust 40 ps.g, 
trolled 75-psig uncontrolled 


10,714 kva, 3 phase, 60 cycle, 


Transformer, station power 


Hand operated, capacity 20 tons 
Reducing valves and desuperheater 
180,000 Ib per hr, 600 to 175 psig; one reducin 
valve, 80,000 Ib per hr, 
per hr, 750 to 390 F, 


Proportioneers, Inc 


2 
One simplex for sodium sulphite; one duplex for phosphate 


TURBINE-GENERATOR AND SWITCHGEAR: 


Westinghouse Electric Corp 
175-psig con- 


house Electric Corp 
v 
Westinghouse Electric 


Corp 
uhiman Electric Co 
Square D Co 


Westin, 


480-volt air circuit breakers and starters 


Bailey Meter Co 


Hays Corp 


Manning, Maxwell & Moore, Inc 
Edward Valves, Inc 

Crane Co 

Lunkenheimer Co 

Cochrane Corp 

Atwood & Morrill Co 

R-S Products Corp 


. Manning, Maxwell & Moore, Inc 
Northern Equipment Co 


175 to 40 psig; one desuperheater, 180,000 | 


spray type 


Detroit Elevator Co 


100 fpm, pushbutton, automatic 


The Philip Co 
ff-Lenawee Co 

Frost Co 

Lansing Engineering and Maintenance 
Johnson Larsen & Co 


Cummins & Barnard, Inc 


temperature in the outlet side of the 
desuperheater drops below a set point. 
An alarm sounds shead of the automatic 
closing. 

A number of engines still must op- 
erate even at low pressures and temper- 
atures so control at the pressure-reduc- 
ing station received top attention. A 
recording control capable of manual 
adjustment went in. Other equipment 
is of a standardizing-action design so 
that discharge side holds a constant 
temperature and pressure regardless of 
steam flow. All valves can be manually 
operated even if air pressure fails. 

Success of the new installation re- 
flects favorably on the cooperation of 
both owner and consultant's staff. The 
owner’s staff was headed up by Charles 
L Wood, president and genera] mana- 
ger, A J Goetz, vice-president in charge 
of purchases, H Lamb, plant superin- 
tendent, M L Knack, technical director, 
Gerald Hage, chief power engineer, 
Clark Gallagher, maintenance engineer, 
Ray Traver, boiler-plant supervisor. 
Representing the consultants—-Cummins 
& Barnard, Ann Arbor—were H N 
Barnard in charge of design; A A 
Cummins, report and preliminary de- 
sign; H L Andersen, electrica] engi- 
neer; R G Ganong, in charge of con- 
struction; A Haven, structural designer; 
C D Bassett, mechanical engineer in 
charge of piping. 
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Fost Slow Ceiling 
miles per second | “Sy? Naw | ih. ‘~------- 
\ heat tl 7 Fi 
VJ Direction of heat flow ‘oor 
RADIATION CONDUCTION CONVECTION 
Radiant heat waves, exactly like radio Heat flows through a solid by conduc- Hot air is lighter than cold, so air 
waves but much shorter, travel through tion only. Fast-moving molecules at hot heated by radiator at left rises, then 


air or vacuum with the speed of light end speed cold ones by bumping process cools and falls again to floor 


Insulation Handbook: Part |I— 


This handkook, to be published in six parts, starts with the 
fundamentals of heat flow. Later articles answer practical ques- 


tures tend to equalize throughout the 
solid object unless heat is constantly 
supplied to the hot points, and taken 


tions—What kind of heat insulation meets specified conditions? 
How thick? What saving? How applied? How protected? 


By PHILIP SWAIN, Editor 


® THIS SERIES serves as a condensed 
handbook of heat insulation for power 
engineers. It will help them save heat 
units and dollars by the intelligent selec- 
tion and application of heat insulation 
to the hot and cold surfaces of piping, 
tanks and many other types of power- 
service equipment. Before turning to 
this practical side, here are a few scien- 
tific fundamentals. 

Heat Flow. Throughout these articles 
we shall measure heat in Btu, but re- 
member that heat can be measured in 
other units as well. 

For example, one kilowatt-hour is 
3413 Btu. Therefore, one watt hour is 
3.4 Btu. Thus any insulation completely 
surrounding a 40-watt electric lamp bulb 
will necessarily transmit 3.4 x 40 — 136 
Btu per hour after the lamp and the 
insulation have warmed up to a steady 
state. 

And this will hold true regardless of 
the thickness or efficiency of the insula- 
tion, since the lamp is a constant-rate 
source of energy. 

Heat Travels Through Vacuum. Heat 
can traverse a vacuum, as from the 
sun to the earth, in one way only 
radiation, exactly 
like radio waves and light waves in 


by electromagnetic 
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kind, except that the waves are much 
shorter than the shortest radio waves. 
All speed through space at the rate of 
186,000 miles per sec. 

This radiant heat will pass through 
air, as it will through a vacuum, but it 
has no need for the air. You might say 
radiant heat flows in spite of the air and 
loses something through absorption by 
the air. 

Heat Flow Through Solids. 
heat can flow in 


Just as 
way only (by 
radiation) through a vacuum, so also 
there is only for it to flow 
through a solid—-that is. by conduction. 
In any solid, at any temperature above 
absolute zero (— 460 F), the molecules 
are in constant vibration. The higher 
the temperature, the faster they vibrate. 
Each molecule bounces back and forth 
within a limited range of its normal 
position, as though it were fastened to a 
stake by a rubber cord. 

Each moving molecule is constantly 
bumping into its neighbors. Naturally, 
when fast-moving molecules bump into 
slow-moving ones, the fast are slowed 
down and the slow are speeded up, on 
the average. That is how heat flows by 
conduction from the hotter parts of the 
solid to the cooler parts. Thus tempera- 


one 


one way 


away from the cold points. 

Convection. Convection, the third 
way to transmit heat, commonly occurs 
in liquids, gases and vapors, but never 
in solids. 

In convection the liquid or gas (or 
vapor) actually moves from the hot 
surface, where the heat enters, to the 
cold surface where it is removed. Thus 
the heat is carried bodily from one point 
to another. 

Of course, convection always involves 
some conduction also, at the points 


where the heat is “loaded” into and 
“unloaded” from the moving fluid. 
This convection movement may be 


produced “naturally” by temperature 
differences, or by a pump or fan. The 
air circulation set up by a radiator in 
a room (see sketch above) is a com- 
mon example of natural circulation, as 
is the circulation of water heated by a 
submerged steam coil. In both cases, 
the heated fluid expands and then rises 
because it is lighter than the surround- 
ing air or water. Later it cools, becomes 
heavier and falls, thereby completing 
the convection circuit. 

Much higher fluid-flow rates are ob- 
tainable with forced circulation by fans 
or pumps, and much is gained by this 
increased flow. In fact, the flow of heat 
increases much faster than the flow of 


gas or water. Not only is more fluid 


circulated, but its high velocity scrubs 
away the surface film, and thereby re- 
duces the resistance. 

That is why fans are widely used in 
industry to blow air over heating coils, 
and 


pumps to push water or other 
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FORCED CONVECTION SPEEDS UP HEAT TRANSFER 


Forced convection, by fans or by pumps, scrubs away much of the insulating fluid 
film that retards the flow of heat, thereby greatly increasing the heat-transfer 
capacity of steam-coil air hecters, liquid heat exchangers and similar equipment 


How Heat Flows 


liquids at high speeds through heat 
exchangers. In this way a given invest- 
ment in heating surface can transmit far 
more per hour than would otherwise be 
possible. 

Most of the practical applications of 
heat transfer and heat insulation in- 
volve a combination of two or three of 
these methods of heat moving 
tion, convection and radiation. 

The role of true radiation in heat 
transmission is often misunderstood. It 
may be important, or it may be un- 
important, depending largely on the 
temperature levels involved, because 
the heat radiated from the surface varies 
as the fourth power of the absolute 
temperature. The rate at which these 
fourth powers build up is truly aston- 
ishing (see sketches at right). 

There is no such simple mathematical 
rule for heat transmitted by convection. 
True, figuring heat delivery would be 
easy if we knew not only the rate of air 
circulation but also its temperature 
leaving and returning for a new load of 
heat. In that case heat moved would be 
the weight of air moved, multiplied by 
the temperature difference and by the 
specific heat of air. 

The practical difficulty is that of pre- 
dicting just how much air will flow (in 
the case of natural circulation), and 
(in all cases) what its initial and final 
temperatures will be. 

The field of convection heat transfer 
is so full of theory and guesswork that 
the average 


condue- 


practical man is often 
forced to solve his heat-transfer prob- 
lems by cut and try. He adds or sub- 
tracts heating surfaces until he ob- 
tains the desired heat-transfer rate. 

But we must not jump from this fact 
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to the unwarranted conclusion that it is 
dificult to make a reasonably close 
estimate of the heat loss from insulated 
surfaces. The opposite is true. The 
reason is that film resistance on the 
steam and air sides of a metal plate, as 
well as the resistance of the plate itself, 
becomes Jess important when the sur- 
face is insulated. 

For example, the heat loss from a 
bare heated surface may vary consider- 
ably. depending on the position, and 
on the nature of the surrounding air 
currents because both have a big effect 
on the outside air film. Yet as soon as 
the insulation is applied, air currents 
and position become relatively unim- 
portant (see final illustration on p 116). 
That is why the heat loss through in- 
sulated surfaces can be accurately fig 
ured from the known properties of the 
insulation. 

Conduction. In practically all cases 
where insulation is applied in substan 
tial thicknesses, conduction through the 
insulation itself is the controlling factor 
in heat transmission. 

Here, fortunately. the theory is sim- 
ple. Consider (sketch, top p 116) a 
square slab of a given insulating mate 
rial, 1 ft square and 1 in. thick. As- 
sume one face is one degree hotter 
than the other. 

Then heat will flow from the “hot” 
face to the “cold” face, and its amount, 
in Btu per hour, will be the so-called A 
factor, or conductivity. 

Once the K factor is known for a 
given material, it is easy to figure how 
much heat will be transmitted through 
any thickness of it over any area and 
with any temperature difference. Total 
heat flow will be in direct proportion to 


RELATIVE 
RADIATION 


2000 abs 


2500 abs 
3000 abs 


1296 


RADIATION SKYROCKETS 
AS FOURTH POWER OF 
ABSOLUTE TEMPERATURE 


For example, take 500 abs (40 F) as 
standard of comparison. If you dou 
ble temperature to 1000 obs, radia 
tion jumps to 2 * 2 * 2 226 
times. At triple temperature (1500 
abs) radiation is 3 3 
81 times that at 500 abs, and so on 
as indicated above. That is why radi 
ant heat is far more important at 
the higher temperatures 
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At 


K 
Temp. Diff 
Thickness 


K < TEMPERATURE DIFFERENCE -- THICKNESS — BTU PER SQUARE FOOT PER HOUR 


K, conductivity, is Btu per hour that will flow through a slab 
1] ft square and | in. thick when one face is 1 deg F hotter 
than the other. K varies from as low as 0.4 for good insulators 


to values hundreds of times greater for some metals. Note 
that heat flow doubles if you double either K or temperature 
difference, but is cut in half if thickness doubles 


the K factor, to the area and the tem- 
perature difference, and in inverse pro- 
portion to the thickness of the insulat- 
ing material. 

Thus, the heat flow through one square 
foot of flat insulation will be the product 
of the K factor by the area in square 
feet, by the temperature difference be- 
tween the surfaces and the insulation, 
divided by the thickness of the insula- 
tion in inches. 

This does not hold for pipe insulation 
because the circumference increases as 
the insulation builds out from the pipe. 
This important exception will be cov- 
ered in future articles. Assume that all 
computations in this article apply to flat 
surfaces only. 

It is important to remember that the 
temperature difference through the in- 
sulation is always somewhat less than 
total temperature drop. For example, 
where insulation is applied to a steam- 
heated metal surface there are small 
temperature drops at the inner surface 
film, through the metal, and from the 
surface of the insulation through an air 
film to the surrounding air. But most 
of the total temperature drop from 
steam to air will occur in the insulation 
itself. 

In all such cases the heat flows 
through a series of resistances, and the 
drop of temperature through any partic- 
ular resistance in this series is in exact 
proportion to its resistance. Thus, when 
heat flows through a high resistance in 
series with a low, most of the tempera- 
ture drop will occur in the high resist- 
ance. 

The analogy with electricity is exact, 
as illustrated at bottom of page. Cap- 
tion shows why film resistances, wind 
action, etc, are less important for in- 
sulated surface than for bare surface. 


116 


Heat flow through resistances in series 
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Resistances Resistances 


Electrical flow through resistances in series 


90 


Resistonces 


Resistances 


COMPARING THE FLOW OF HEAT AND ELECTRICITY 


The resistance of a block 1 ft square == thickness -:- K. Thus, if K is 0.52, and 
thickness 4 in., resistance is 4 —- 0.5 — 8. This means it will take a temperature 
difference of 8 degrees to push one Btu per hour through the slab. 

For either electricity or heat, add the resistances in series to get the total resistance 
of the setup. Then flow (Btu per hour or amperes) will equal potential difference (de- 
grees or volts) divided by total resistance. 

The potential drop through any resistance in the series will be the same percentage 
of total potential difference as the individual resistance is of the total. Applying this 
rule, note how insulating the bare surface (top right) makes film and metal resistances 
relatively much less important. 
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COAL SHORTAGES led copper properties in Northern Rhodesia to burn African woods. Here’s what they learned about. . . 


Wood Firing in Pulverized-Coal Units 


The authors* 
grate 


tried several 
solved 


problems of charcoal burning 


constructions, 


and slag removal. Their ex- 


perience may help you if you 


run into a similar emergency 


To NortHern Ruopesia, one of the 
world’s important copper-producing 
countries, the end of the war brought 
shortages of rolling stock and other 
railroad difficulties. This, in turn, 
meant shortages of coal from Wankie, 
Southern Rhodesia, and problems for 
the four large mining companies whose 
modern steam power plants burn it. In 
the emergency, they turned to native 
African woods to eke out fuel supply. 

Since temporary conversion of pul- 
verized-coal furnaces for wood burning 
presents unusual problems, a descrip- 
tion of experiences at two of these com- 
panies—Rhokana Corp, Ltd, and 
Nehanga Consolidated Copper Mines, 
Ltd—may prove of interest and value. 

Type of Wood. The copper belt of 
Northern Rhodesia is well wooded with 
trees common to vast areas of Central 
Africa. Naturalists know them as 
brachystegia and isoberlinia. The wood 
is hard, heavy and, in its living state, 
remarkably resistant to the fires that 
sweep the country each year in the dry 
POWER - 
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season. Natives set these fires delib- 
erately, to burn grass and undergrowth 
as an aid to hunting. 

As received, the wood contains 25 


‘to 40% moisture and about 2.2% ash 


on the dry basis. Heating value runs 
about 5800 Btu per Ib, dry. An an- 
alysis of a representative ash sample is 
given in the table on p 164. Contrac- 
tors employing large gangs of native 
laborers delivered wood by truck to 
the power stations. It came in 4ft 
lengths, varying in diameter from 3 to 
10 in. 

Rhokana Experience. Five direct- 
fired and eight waste-heat boilers sup- 
ply steam at Rhokana Corp. Four of 
the direct-fired units are International 
Combustion boilers, rated at 40,000 Ib 
per hr and 360 psi. The fifth direct- 
fired unit, of 80,000-lb-per-hr capacity, 
will ultimately run on waste-heat from 
a future reverberatory installation. The 
waste-heat boilers, also International 
Combustion, receive flue gas from four 
copper reverberatory furnaces. They 
are good for 80,000 |b per hr. 

In addition, the refinery furnace is 
equipped with a Babcock & Wilcox 
waste-heat boiler having a capacity of 
12,000 Ib per hr at 160 psi. Process 
steam for the refinery tank house comes 
from three direct-fired Babcock & Wil- 
cox boilers at 160 psi. One is rated at 
18,000 Ib per hr, and the other two at 
3500 each. 


*R S Young, chief research chemist, 
ltd and Nehange 
J MacDonald, 


Rhokana Corp, 
Consolidated Copper Mines, Lad; 
power-plant supt, Rhokana Corp, 
Ltd; and W B Douglas, asst resident engineer, Nchanga 
Consolidated Copper Mines, Ltd 


Direct-fired boilers and reverberatory 
and refinery furnaces were fired with 
pulverized Wankie coal. This is a good 
grade of bituminous, averaging 13,300 
Btu per lb, with 8-10% ash. 

At Rhokana, we cut the wood into 
2-ft lengths. An inclined belt carried 
it to the firing boxes of two boilers. 
Then it was thrown on the fuel bed 
by hand. Wood was fed for about 12 
minutes out of every 20. It was neces- 
sary to remove pulverized-coal 
burner since this was the only entry into 
the combustion chamber. The other 
three sides have watercooled walls. 

Grate Construction. In the first 
boiler converted, cast-iron grate bars 
were installed above the ash-screen 
tubes. The grate sloped from front to 
back at an angle of 10 deg. Because 
fusible slag formed from the wood ash, 
we had to test a number of grate-bar 
spacings. After trying widths from 
0.5 to 1.5 in., a one-inch spacing was 
finally adopted. When we were able 
to dispose of all charcoal, we reverted 
to a 1.5-in. spacing. 

In the second boiler, steel rails were 
used in place of cast-iron grate bars. 
The air space between the rails, orig- 
inally set at 1.5 in., was later closed to 
0.75 in. This grate had an angle of 17 
deg. 

In the first converted boiler, a center 
firing chute was installed. In the sec- 
ond, two chutes with a tipping device 
proved unsuccessful. The low-grate 
angle prevented the wood from sliding 
to the back of the grate and keeping 

(Continued on page 162) 
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Future cool storage 


Turbine unit 


~“Switchyord 


1 Plan of ultimate station layout shows arrangement of four 
single-boiler-turbine units protected from floods by levee 


Single 625,000-lb-per-hr gas-fired steam generator for 
first unit stands completely outdoors; canopy over burners 


NINEMILE POINT: 


Louisiana rower & LIGHT Co. serves 
two portions of the state. One is in the 
northern half, while the other is in 
the southern area, some little distance 
north oi New Orleans. These two sec- 
tions are connected by 110-kv lines, 
which form part of the network of the 
Arkansas-Louisiana-Mississippi-New Or- 
leans or Middle-South System. The 150- 
mw Sterlington steam-electric station 
on the Ouachita River supplies most of 
the energy to the northern region. 
Until recently the Louisiana P & L 
load in the area across the river from 
New Orleans was carried largely by 
plants of New Orleans Public Service, 
Inc. By 1952 this rapidly growing load 
will be about 65 mw. Total Louisiana 
P & L load in the southern area will 
grow to about 100 mw by that time. 
To safeguard this important load the 
steam-electric Ninemile Point Station 
was projected for erection on the Mis- 
sissippi’s right bank opposite New Or- 
leans. In addition, there still will be 
the 13-kv tie with New Orleans and 
the 110-kv tie with the Middle-South 
System. This new plant will have one 
60,000/66,000-kw 1250-psig 900-F pre- 
ferred-standard turbine-generator, sup- 
plied by a 625,000-lb-per-hr steam gen- 
erator burning natural gas with oil 
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ew Outdoor Plant 


One of three similar unit-type steam-electric plants, whose 
concurrent design helps lower first cost. River levee imposes 
problem in handling cooling water. Plant design calls for mini- 
mum housing. Twin-shell condenser reduces headroom needed 


By LOUIS ELLIOTT, Consulting Mechanical Engineer 
Ebasco Services Incorporated 


as reserve. The plant will primarily de- 
liver to the 110-kv transmission system. 

Joint Plant Design. Ninemile Point 
Station gets its name from the point on 
which it stands at a bend in the Mis- 
sissippi. The plant is one of three under 
design by Ebasco Services Inc for 
Lousiana Power & Light, Mississippi 
Power & Light. and Arkansas Power 
& Light. Stations of the first two com- 
panies will each have one 66-mw_ tur- 
bine, and the third, two 66-mw_ units. 
All stations are planned for four units 
ultimately. 

These three plants have boilers and 
turbines of identical size using the same 
steam conditions. All are designed for 
gas firing. By agreement of the three 
operating companies the stations are 


laid out as nearly identical as prac- 
ticable. This is particularly true within 
an area surrounded by a roadway loop 
containing major plant features except 
electrical switchyard and condensing- 
water works. In all three plants a con- 
crete slab placed near ground level 
obviates substructures. When practi- 
cable, common drawings will be used 
to cover all three plants. As a result 
the participating companies will realize 
savings in time and expense for engi- 
neering and materials. 

Plant Site. During the fall of 1948 
a search was made for the best site 
for Ninemile Point Station. The most 
promising locations lay along the banks 
of the Mississippi River—the obvious 
source of condensing water. Most suit- 
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able conditions were found on Ninemile 
Point, a short distance below the Huey 
P. Long Bridge and about opposite the 
upstream boundary of New Orleans. 

The material making up this point 
was apparently laid down by the river. 
It offered better soil and foundation 
conditions than the region downstream 
from New Orleans. 

Practically all land in this vicinity 
lies at an elevation well below maximum 
flood level in the Mississippi. Levees 
protect this area. The grade at Nine- 
mile Point is between 10 and 15 ft 
above the Mean Gulf Level. The latter 
is also approximately the elevation of 
low water in the Mississippi River in 
this vicinity. 

The location selected is also favor- 
able for connecting into the electrical 
transmission system, and has other ad- 
vantages. 

Fig. 1 shows layout of the plant site. 
The levee stands some distance back 
from the low-water line of the river. A 
roadway loop encloses the major por- 
tion of the plant. A railway spur serves 
the main station, step-up transformers 
and electrical switchyard. Space for 
future oil tank and coal storage is in 
the area below that shown in Fig. 1. 
The station stands on the downstream 
side of Ninemile Point. 


CONDENSING-WATER WORKS 

Design calls for a simple form of 
intake structure provided with grills. 
Tt is built a short distance out into the 
river from the low-water line. A single 
steel pipe serving one turbine runs from 
this structure to a pump chamber a 
short distance outside the levee. The 
pump pit is laid out for four circulators 
to serve two turbine units. Each pump 
is specified for 55-cfs capacity at 45-ft. 
head. Two pumps are installed initially, 
each supplying a steel pipeline running 
up over the top of the levee. 

River authorities ruled that neither 
pipe nor tunnel may pierce the levee 
in this vicinity. For the girculating- 
water discharge, steel pipes are routed 
over the levee top and into a seal well 
on the river side. Distance from the 
levee to the low-water line is relatively 
short at the intake, but the width of 
batture at point of discharge is greater. 


STATION ARRANGEMENT 

Only enclosed areas in the plant are 
(1) central boiler-turbine-electric con- 
trol room (2) battery room and (3) 
switchgear room. The boiler firing 
aisle will have a canopy. The steel tur- 
bine housing will have fixed sides and 
roof hatches. The reinforced-concrete 
turbine pedestal will maintain the tur- 
bine base 16 ft above the bottom slab. 
A 30-ton gantry crane with a 10-ton 
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Evaporator preheoter., 


feed heoter. 
Future heater 


Twin-shell 55,000-sq-ft condenser serves 60,000-kw preferred-standard turbine 
Steel housing with roof hatches over turbine protects unit from rainy weather 


Lubricoting 
oi equipment 


‘Pipe tunnel 


Gantry crane of 30-ton capacity with 10-ton auxiliary hook serves turbine and 
adjacent equipment. Crane runs on rails to loading area at right, off pedestal 
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At maximum turbine capability of 66,000 kw, net output equals 62,000 kw. At 
84% steam-generator efficiency, net station heat rate is 11,550 Btu per kwhr 


| | 
| 
— 
| hook 
i 
4 3 
| 
] Steam 66,000kw output r 
generotor 
rs _ 
“960 
| | | | 
psia = wil 4  Evactor? | 
| | Loe aod - 
| 
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Most of equipment on ground level is covered by operating 
decks and platforms above, see Fig. 7. Auxiliary switch- 
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Turbine operating level has heaters supported on platform 
adjacent to unit. Battery 


room, 


Intermediote-pressure heaters 
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auxiliary hook serves the turbine and elevation and plan views. Reduction of 
other equipment. The crane runs on housing to a minimum is apparent. No 


rails resting on the turbine pedestal. 


estimates have been made during the 


A separate, single-story building will recent past for conventional, fully en- 
house machine shop, storeroom, offices, closed plants of similar mechanical lay- 


lockers and toilet facilities. 


120 


out. Hence the saving in dollars by 


Fig. 2, 3, 4, 6 and 7 show station utilizing this outdoor type of construc- 


gear and transformers are completely housed. Note twin-shell 
condenser arrangement on each side of turbine-exhaust nozzle 


and central-control room are on second floor of building hous- 
air-conditioning room ing auxiliary switchgear below. Note future coal provisions 


Boiter 
dump tank 


1 1 1 1 
Future cool hoppers 


Forced- 
Steam elt 
generator fon 


tion cannot be definitely stated. From 
approximate comparisons in the past, 
the saving for a single-unit station of 
this type is figured at about $700,000, 
as compared with a conventional fully 
housed design. 

Boiler Plant. The single steam gen- 
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erator has continuous rating of 625,000 
lb per hr and an 8-hr rating of 650,000 
lb per hr. Steam discharging from 
superheater outlet will be at 1350 psig 
and 955 F. A flue-gas bypass damper 
in the boiler will control superheat tem- 
perature. The furnace will burn natural 
gas as the main fuel at a heat release 
of 27,100 Btu per hr per cu ft. A tank 
farm nearby will supply reserve oil. 

The 3-drum boiler will also have an 
economizer and a tubular air heater. 
The automatic combustion-control sys- 
tem will use a low-pressure air-loading 
arrangement actuating electric power 
units at the boiler control points. Two 
forced-draft and two induced-draft fans 
serve the single boiler. 

Turbine-Generator. The preferred 
standard 60,000/66,000-kw 1250-psig 
950-F turbine exhausts into a 55,000-sq- 
ft surface condenser. This condenser 
consists of two shells taking the exhaust 
steam through a breeches piece under 
the turbine exhaust nozzle. Condenser 
will remove 430,000,000 Btu per hr 
from the steam with about 2.5-in.-Hg-abs 
pressure when inlet-water temperature 
equals 85 F. 

The hydrogen-cooled 3600-rpm gen- 
erator will be able to develop 69,000 
kw at 0.85 pf when hydrogen pressure 
rises to 15 psig. Normal hydrogen pres- 
sure will be 0.5 psig. 


Heat-Balance Cycle. The regenerative 
cycle, Fig. 5, uses four of the five 
turbine bleed points. In the future a 
fifth closed heater may be connected to 
the high-pressure bleed outlet to supply 
higher temperature feedwater to the 
boiler economizer. High-pressure and 
low-intermediate-pressure heaters have 
drain-cooling sections. High-pressure 
heater drains cascade to the high-inter- 
mediate-pressure heater. Drains from 
the latter are pumped to the boiler- 
feed-pump suction header. Drains from 
the two lower-pressure heaters cascade 
back to the main condenser. 

Three 50%-capacity condensate 
pumps and three 50%-capacity boiler 
feed pumps handle water flow in the 
feedwater cycle. 

The main condenser deaerates all the 
feedwater. The high-intermediate bleed 
point supplies the heating steam to the 
evaporator. Evaporator vapor and con- 
densate discharge to the low-intermedi- 
ate heater. Makeup water is introduced 
into the deaerating section of the con- 
denser from the storage tank holding 
about 250,000 Ib of condensate. 

Fig. 5 gives the data for 66,000-kw 
gross generation producing a net out- 
put of about 62,000 kw when turbine 
backpressure equals 1.5 in. Hg abs. 
Computed station performance for 
these conditions with 84%, steam-gen- 


erator efficiency equals about 11,550 
Btu per net kwhr. 

Electrical Equipment. Main leads of 
the 13.8-kv generator run beneath the 
turbine pedestal, rise outdoors, and 
continue overhead through motor-oper- 
ated disconnecting switch and 1200-amp 
synchronizing breaker to the main 3- 
phase step-up transformer. The gen- 
erator and its auxiliaries will be oper- 
ated from a miniaturetype control 
board in the central control room. 

The auxiliary-service transformer con- 
nects directly to the generator leads 
stepping the voltage down to 2400 for 
main services. Smaller auxiliary mo- 
tors run at 480 v and lighting at 120 v. 

The main step-up transformer, rated 
66 mva when self-cooled, can handle 
82.5 mva when force-cooled. The switch- 
yard will be provided with the breakers 
and other equipment needed for con- 
nection to the transmission system. All 
switchyard breakers are controlled from 
the switchboard in the operating cen- 
ter. There are facilities in this center 
for telemetering, tieline load control, 
radio communication and other func- 
tions as needed. Leeds & Northrup 
automatic load-control equipment, suit- 
able for working into the Middle South 
System plant-proportioning control, is 
provided. Provision has been made for 
carrier-current communication. 


PRINCIPAL POWER PLANT EQUIPMENT 


Ninemile Point Station, Unit No. 1, Jefferson Parish, La., Louisiana Power & Light Co 


Steam-Generating Equipment: 


Steam generator, 1 


heater outlet, 17170-sq-ft waterwalls, 


Burners, 12, combination oil and gas 
Forced-draeft fans, 2 

78,000 cfm against 9.07 in. water, 
Induced-draft fans, 2 


Power-Generating Equipment: 


Turbine-generator, 1 


60,000 /66,000-kw preferred standard, 3600 rpm, 1250-psig 950-F throttle 
steam, 2.5-in.-Hg abs exhaust pressure, 25 stages, 4 of 5 bleed points 
used, h-p bleed for future h-p heater. 60,000-kw generator at 0.85-pf 
81,200 kva at 0.85-pf 15-psig hydrogen press. ; 


0.5-psig hydrogen press; 
60 cycle, 3 phase, 13,800 v 
Main condenser, 1! 


Two-pass twin-shell 55,000-sq-ft surface, deaerating sections 


Air ejector, two-stage steam-jet... 
Circulating pumps, 2 


Condensate pumps, 3 


Vertical, 375,000 Ib per hr, 500- ft head, 1200 rpm, 


Feedwater System: 
Boiler feed pumps, 3...... ; 


High-press. feedwater heater, 1 
High-intermediate-press. Heater, 1 
Low-intermediate-press. heater, 
POWER 
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Combustion Engineering-Superheater Inc 
3-drum boiler, 625,000 Ib per hr continuous, 1350 psig 955 F at super- 
4940-sq-ft boiler surface, 33,300- 
cu-ft furnace volume, 27,100 Brtu-per-hr-per-cu-ft heat release. 16,780 
sq-ft superheater, 15,670-sq-ft economizer, 76,000-sa-ft tubular air heater 
Forney Engineering Co 
American Blower Corp 
1200 rpm, 250-hp motor drives 
American Blower Corp 
143,500 cfm against 8.3 in. water, 720 rpm, 500-hp motor drives 


.. Foster-Wheeler Corp 
Vertical, 55 cfs, 45-ft head, 600 rpm, 400- hp motor drives 


.. Worthington Pump & Machinery Corp 
Horizontal, 350,000 Ib per hr, 3700-ft head, 3600 rpm, 1000 hp 


Low-pressure feedwater heater, 1... 
Evaporator, one 15,500-Ib-per-hr. ... 


Feedwater control 


Water columns 


General Electric Co phase 60-cycle 


Auxiliary transformer, 
Oil-circuit breakers, 


Switchgear, 2400 v. 
Foster-Wheeler Corp Switchgear, 480 v 
Foster-Wheeler Corp 
Motor controls 
Foster-Wheeler Corp Miscellaneous: 


150-hp motors Air compressor. 


500-cfm 100-psig rpm, 


Piping fabrication... 
Piping erection 
Reinforcing steel. 


Griscom Russell Co investigation. 


Graham Manufacturing Co 
Graham Manufacturing Co 


Automatic combustion control. . 


Automatic boiler-feed 
Superheater bypass control 


6000-kva self-cooled, 7500-kva forced-draft cocked, 
115 kv.. os 
800-amp 1,500,000-kva interrupting « 


Consolidated switchboard. . 
Station auxiliary motors... 


Graham Manufacturing Co 
. Graham Manufacturing Co 


Instruments and Controls: 


.. Leeds & Northrup Co 

Bailey Meter Co 

Bailey Meter Co 

.Leeds & Northrup Co 

‘ Diamond Power Specialty Corp 


Electrical Equipment: 


Main power transformer, 1... 
66,000-kva self-cooled, 82, $00 hve forced-draft cooled, 


Westinghouse Electric Corp 
13.8/110-kv 3- 


eveewd General Electric Co 
13.2/2.4-kv 3-phase 
.. General Electric Co 


..... General Electric Co 
Westinghouse Electric Corp 

General Electric Co 
Allis- Chalmers Manufacturing Co 
.. Westinghouse Electric Corp 


.Gardner-Denver Co 


125-hp motor drive 
; . National Valve & Manufacturing Co 
National Valve & Manufacturing Co 
..Orleans Material & Equipment Co 
Eustis Engineering Co 


Designers and Constructers...Ebasco Services Incorporated 


121 


7, 
| 
| 
| 
* 
| | 
| 
‘ll 
alt 
ai 
— 
| 
| 
| 
{ 
= 


ELECTRONICS FOR THE POWER ENGINEER 


By F A ANNETT, Associate Editor 


22—Oscillating-Circuit Applications 


Last MontH we studied resonant 
or oscillating circuits in their simplest 
form and how a feedback is used to 
keep them oscillating. Such simple cir- 
cuit arrangements require modifying to 
operate satisfactorily. Here we will study 
some of these changes and the ways 
oscillating circuits are applied. 

Grid-Leak Method. Fig. | and 2 show 
the grid-leak method of self-biasing an 
oscillating, or, as it is sometimes called, 
a tuned circuit. This connection is the 
same as Fig. 10 to 14 in the January 
article except that a resistor and ca- 
pacitor have been added to the grid cir- 
cuit. This combination is called a grid- 
leak. 

Assume that capacitor C has been 
charged to the polarity shown and is 
transferring its energy to tank coil T 


as indicated. A voltage will be induced 
in feedback coil F, opposite to that ap- 
plied to T. This voltage drives the grid 
positive and by grid rectification charges 
capacitor C, to the polarity shown. 

On the rising half of the feedback 
wave, capacitor C, becomes charged to 
its maximum value. Under this condition 
grid bias is practically zero because ca- 
pacitor C, voltage opposes that of feed- 
back coil F. Without the capacitor and 
resistor in the circuit the grid would 
have a positive bias almost equal to the 
peak voltage of F. 

As the feedback voltage decreases 
from its peak value, capacitor C, dis- 
charges through resistor R. It also tends 
to discharge from the grid to the cathode 
through the feedback circuit opposite to 
its decaying voltage. This drives the 


grid minus where, without the grid-leak, 
the grid would still have a plus bias and 
the tube would be conducting. Resistor 
R has a very high resistance so ca- 
pacitor C, discharges slowly. Conse- 
quently when the voltage of F goes to 
zero the capacitor drives the grid minus 
io block the tube. 

After capacitor C transfers its energy 
to tank coil T and current starts to de- 
crease through this coil, voltage in F 
is reversed, Fig. 2. Feedback voltage is 
now in series with that of capacitor C, 
to drive the grid bias more minus and 
hold the tube blocked. This condition 
continues until the voltage of F passes 
through maximum and returns to zero. 

All this time capacitor C, is discharg- 
ing through R and its voltage is going 
lower. After tank coil T has given up 


Self-Biased Oscillating Circuits With Grid Leak 


Feedback- 


F 


Feedback~~ 


Cathode 
_ Cathode 
hecter 


To dc supply 


Grid-leak method of self-biasing a capacitor and reactor 
electronic oscillator; sometimes called a tuned circuit 


+ Choke coi/ 


To dc supply- 


_Cathode 
heoter 


he --- To dc supply--->} 


Feedbock_- 


[- 


To dc supply 


This is the same as Fig. 1, but tank coil T is charging 
capacitor C, and the grid is given an increasing minus bias 


-Choke coi/ 


Tank coil ~_ 


Cathode 


Cathode 
heater 


Diagram of a Hartley oscillating 


circuit. In this the 
tank coil is tapped to obtain excitation for the grid 


Diagram of a Colpitts oscillating circuit. Two capacitors, 
C, and C,, are in series with cathode connected between 
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Induction and Dielectric High-Frequency Heating 


To 1Z000 v de rectifier.J 


Anode~ | 


Cothode 
Oser/latore-~~ 


Gathode 
tubes _ 


heaters 


Ground 
R 


, 


Inductor heating 


coi 200,000 
cycles per second 


“Choke coils 


Oscillator tank coils 


Oscillator tank capacitors 


F 


Feed- 
bock |\ 


Tin strip 


5 Circuit for heating of tin plate, where the tin strip passes 
oscillates at 


heating coil. In it, current 


its energy to charge capacitor C to the 
polarity Fig. 2, the other half of the 
cycle takes place to return to the condi- 
tion in Fig. 1. 

When the tank coil started to give up 
its energy to charge the capacitor to the 
polarity, Fig. 1, voltage in F reversed 
to drive the grid plus again, and let the 
tube conduct to supply the losses in the 
tank circuit and keep it oscillating. 
Some of capacitor C, charge leaked off. 
This is replaced by grid rectification 
when the feedback voltage becomes 
higher than that of capacitor C,, to 
repeat the cycle just described. 

Another form of self-biasing grid-leak 
circuit is indicated by R, connected in 
dotted lines, Fig. 1 and 2. Instead of 
connecting resistor R parallel with the 
capacitor C, it is connected from the 
tube’s grid to its cathode. 

Stabilizing the Oscillator. Either grid 
leak circuit tends to stabilize the oscil 
lator. If conditions develop that tend to 
affect the oscillations, opposing effects 
are produced in the circuit--for ex- 
ample, if the oscillating voltage tended 
to decrease. Voltage fed back to the 
grid also decreases along with the grid 
current. 

As a result, capacitor C, charge de- 
creases. which reduces the grid bias to 
increase current flow through the tube 
and the charge in capacitor C. This 
tends to increase the oscillator’s voltage 
to its original value. If the oscillator’s 
tends to increase. feedback 
voltage increases to up the grid bias. 
Anode current flow to the capacitor is 
thus reduced to hold the 
voltage to the required level. 

Hartley Oscillator Circuit. Fig. 3 dia 
grams a Hartley oscillating circuit and 


voltage 


oscillating 
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through the 


200,000 cycles per second 


Fig. 4 a Colpitts in simplified form, 
These circuits are the two usually found 
in high-frequency heating units. In Fig. 
3, tank coil T is tapped to obtain grid 
excitation, instead of using a separate 
feedback coil. 

Magnitude of the feedback voltage 
can be adjusted by changing the posi- 
tion of the tap on the coil. In this circuit 
arrangement, capacitor C. keeps direct 
current out of the oscillating circuit. 
High-frequency current is prevented 
from reaching the direct-current power 
supply by choke coil L. 

High-frequency current circulates 
through all the tank coil’s turns to es- 
tablish the polarities shown. Current 
flow is up through the tank coil and 
down into capacitor C. It also tends to 
flow from B, between the capacitor and 
tank coil to the grid. cathode, and io 
the tank coil tap A. This applies a 
minus bias on the grid to block the 
iube. 

When flow the 
tank coil, the grid circuit is from tap A 
to the cathode, and grid, back to B#. 
This gives the grid a plus bias and the 
tube conducts. This action is the same 
as for the more elementary diagrams, 
Fig. | and 2. 

Now let us study how energy is fed 
into the ose.jlating circuits. When the 
grid blocks the tube, full de voltage is 
applied from the -- line through the tank 
coil from A, capacitor C. to the + line. 
Under these conditions we can assume 
that this capacitor is charged to full di 
volts of the polarity shown. 


current reverses in 


Assume the grid is suddenly given a 
plus bias and the tube conducts. Current 
rush through the tube is blocked by 
choke coil L, which generates a counter 


7 


+ 


A 
A and 8B show electron displacement, 
the principle of dielectric heating 


Meto/ plate 
Meta/ piate 


To oscillator 


‘ 
plote’ 
‘Dielectric moterio/ being dried 
A and B, methods of applying dielec- 
tric heating to drying of materials 


voltage. Voltage across capacitor Cy is 
now the diflerence between line volts 
and the counter volts. 

Under these conditions, capacitor Cy 
is charged at too high a voltage. Stored 
energy then flows from Cy into the oscil- 
lating circuit until this capaciter’s 
charge corresponds to the voltage across 
it. Thus by driving the grid, first minus 
and then plus energy is fed into the 
tank circuit to keep it oscillating. 

Colpitts Oscillator Circuit. In the 
Colpitts circuit, Fig. 4, two capacitors, 
C and Cy, are connected in series with 
the cathode connected between them. 
Capacitor Cy supplies the grid bias and 
forms part of the tank circuit. It is 
selected to provide the grid bias re- 
quired for proper control of the tube 
to keep the tank circuit oscillating. 

When the capacitors have the polarity 
shown, they will discharge upward 
through tank coil 7. Capacitor Cy also 
tends to discharge to the grid and 
cathode, back to Cy, to drive the grid 
minus and block the tube. 

When polarity of C and Cy reverses, 
they discharge downward through tank 
coil T. Capacitor C. also discharges to 
the cathode and grid, back to B. This 
drives the grid plus and the tube con- 
ducts. These operations are the same 
as explained for the grid circuit in Fig. 
3. They feedback through ca- 
pacitor Cy as explained for that figure. 

Both the Hartley and Colpitts circuits 
are widely used for electronic heating 


Cause 


units. The Hartley circuit can be used 
to produce frequencies up to several 
million cycles per second. At very high 
frequencies the number of turns in the 
tank coil are so small it is practically 
impossible to locate the tap on it cor- 


123 


| 


| 
| 
| 
+ + 
Se 
We R +)e 
Grid N +1 +++ + 
Li} 
6 | 
| back 
Cothode 
ia 
ai 
4 
4 
4 
lg 
— 
| 
| 
3 
Og 
| 
| : 
4 
e 
ain 
ae 


| 
| 


Oscillators as They Are Used in Relays and Meters 


RE 
Anode... _ 


2 


dc supply-- - 


Oscillating circuit in which the grid circuit is tuned, 
which is used for the operation of relays and meters 


L 


Meta! plote-- 


< 


Same as Fig. 8, but with a metal plate between coils L and 
L: to stop oscillations and to permit the relay to close 


dc supply- - 


1 


rectly. The Colpitts circuit usually has 
less frequency drift with load change. 

All the oscillating circuits described 
so far are in simplified form. They lack 
the transformers and rectifiers required 
to supply high-voltage de to many heat- 
ing circuits, also the means of applying 
the high-frequency current to the work 
to heat it. 

Induction-Heating Oscillator. Fig. 5 
shows a more complete circuit for in- 
duction heating of tin plate. In this, the 
tin strip passes through an inductor 
heater coil in which current oscillates 
at 200,000 cycles per second. The high- 
frequency magnetic field produces large 
eddy currents in the metal strip in 
which the tin has been deposited by an 
electroplating process. Temperature of 
the strip is raised quickly to where the 
tin melts and flows evenly on the strip as 
it passes continuously through the coil 
at speeds up to 1000 ft per min. 

The oscillator tank coil is divided in 
two parts and the inductor heating coil 
connected between them. All three coils 
are part of the tank coil circuit. There 
are two oscillator tank capacitors, C and 
C, which indicate that the oscillating 
circuit, Fig. 5, is a Colpitts. A separate 
feedback coil F couples with each half 
of the tank coil to provide grid bias to 
the two tubes. 

Capacitors C: keep direct current out 
of the oscillating circuit. Choke coils 
L prevent high-frequency current reach- 
ing the de power supply. Instead of one 
oscillating tube, Fig. 4, we have two in 


124 


Relay circuit, Fig. 8, under conditions of minus bias on 1 
the grid, blocks tube and stops current flow in coil L 


Fig. 5. This permits feedback into the 
oscillating circuit every half cycle in- 
stead of each cycle, Fig. 4. 

De power is supplied to the oscillator 
at 17,000 v from a 3-phase or 6-phase 
rectifier. Minus terminal of this rectifier 
is grounded as is the connection between 
the oscillating tubes, the tank capacitors 
C, and the two grid feedback coils F. 
Plus terminal of the rectifier connects 
between choke coils L. 

As we have identified the different 
parts of the circuit, Fig. 5, we see it is 
practically the same as Fig. 4 in dupli- 
cate and can be treated as such. 

Induction heating is applied in many 
ways but each depends on generating 
eddy currents in the material heated. 
So induction heating can be used only 
for materials that are electrical con- 
ductors. 

On the other hand, dielectric heating 
is applicable only to materials that are 
normally poor conductors or insulators. 
In this process, heat may be considered 
as being produced by displacing the 
electrons in the material, first in one 
direction and then in the other. This 
movement of electrons causes heating 
in the insulation between the plates in 
a capacitor on ac just as electron move- 
ment in a conductor causes heating. 

Dielectric Heating. Fig. 64 and 628 
illustrates the principles of dielectric 
heating. Here we have insulating ma- 
terial (a dielectric) between two plates. 
When the top plate is minus and the 
bottom plus, the electrons are forced 


Grid minus bias has been removed. The tube conducts and 
current through coil RE reaches value that closes relay 


toward the bottom of each atom, Fig. 
6A. Reversing the capacitor’s polarity, 
Fig. 6B, tends to force the electrons 
above the atoms. 

If the capacitor is connected to a one- 
million-cycle circuit, the electrons will 
be rattled up and down one million times 
per second. Under such treatment it is 
not difficult to realize that the material 
will heat. 

Dielectric heating has many applica- 
tions in industry. Among them are the 
curing of plastics, preheating of ma- 
terials before they are put in molds, the 
gluing of plywood, and drying of lum- 
ber. One advantage is that the material 
heats uniformly through its cross sec- 
tion. 

How the heating is done depends on 
the thickness of the material. If it is 
quite thick it is placed between two 
plates, Fig. 74, and connected to the 
oscillator. In this case we have a 2-plate 
condenser, one plate connected to each 
terminal of the oscillator. 

If the material is thin, like plywood, 
several layers may be stacked one on 
another with a thin metal plate separat- 
ing each layer. Alternate plates are con- 
nected in parallel to form two groups, 
Fig. 7B. The two leads are connected 
to the oscillator. 

Frequencies used in induction and 
dielectric heating vary with the class 
of work. In induction heating, fre- 
quencies as low as 1000 cycles per sec 
may be used for through heating of 

(Continued on page 158) 
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For Orifice Mela 
Gage Lines, Insirument Panels, 


A NEW DESIGN in 
instrument valves — forged 

steel for strength in high temper- 
ature or high pressure service; 

no bonnet joint, swing bolted 
gland for easy packing adjustment. 

Compact enough to fit the limited 

spaces of panel boards, this new 
Edward instrument valve is especially 
designed for close regulation on meter 
and regulator lines, too. 

Built in globe or angle design, screwed 
or socket welding 
ends, % in., % in., and 
Y in. sizes. Working 
pressure ratings 6000 
Ib WOG, 1500 Ib at 
850 F with carbon 
steel bodies, and 1500 
Ib at 1000 F with 13 
per cent chromium 
EValloy stainless stee! 
bodies. Write today for 
Bulletin 491. 


EAST CHICAGO, INDIANA 


RUMENT 
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PLANT-TESTED IDEAS TO SOLVE PROBLEMS OF DESIGN, OPERATION AND MAINTENANCE 


PROMPT REPAIR ADDS LIFE TO METAL 


bond 


angles 
welded, 
here--- 


bolts 


“Semicirculor 
stee! 


36" 


Stack 


‘ 
' 
\ 


/ 


2 


6" 


plote 


-in. gusset 


in nipples- 


/ 


2 


in. pipe cap’ 


Screw into satety-valve discharge 


drain 


hole 


QUICK WAY TO SET AND LEVEL A HEAVY VALVE 


WHEN GROUTING a valve baseplate to 
desired level, one engineer sets 12 bolts 
into the valve foundation, instead of 
supporting abutting pipe ends on tem- 
porary cribbing. He then drills match- 
ing holes in the 1%-in.-thick baseplate, 
see photo. Nuts, run on to the bolts, 
support the plate and valve. An addi- 
tional nut on each bolt above the plate 
holds it rigidly in place. With this ar- 
rangement the level can be adjusted 
with micrometric accuracy. 

After aligning the valve properly 
with the pipe flanges on each side, the 
grout is placed under the baseplate by 


DuRING A PERIODIC INSPECTION of our 
smokestack, through binoculars, we dis- 
covered a hole. Roughly 18 in. long, 
it was about 1144 in. wide in the center 
and tapered off as shown in the sketch. 
It was about 4 ft below the upper guy 
wires. The metal stack stands 100 ft 
high and has a diameter of 36 in. 
Examining the stack from a bosun’s 
chair showed the metal all around the 
hole to be in sound condition. Since 
the hole removed less than 20% of the 
stack circumference at its level we de- 
cided to save the stack by patching. 
The 14-in. metal of the stack was in 
good condition throughout its length. 
We made up two semicircular steel 
bands, 36 in. long from 14-in. plate, to 


SIMPLE PIPE WHISTLE CONSERVES STORED GASES 


ELIMINATION OF from stored 
gases and volatile liquids under pres- 
sure becomes very important when 
tanks are unattended. On such units, 
to call attention to safety valves popping, 
they can be fitted with a whistle made of 
14-in. pipe nipples as shown in the 
sketch. Two %-in. nipples, 6 in. long. 
welded to a %-in. gusset plate, make 
up the sounding elements. Thread the 
outer ends of each nipple. One end 


LOSSES 


SMOKESTACK 


the usual methods. Finally the pro- 
truding ends of the bolts are cut off 
even with the upper faces of the nuts 
above the plate. 

Since the four wings or arms forming 
the spider under the valve body are 
concave toward the center, weight of the 
valve is supported near outer edges of 
the plate. There is no need for adjust- 
ment or support toward the center. No 
fastening of the valve to its support 
need be provided. Clamping the pipe- 
line to its supports takes care of pos- 
sible line shifts. 

ELTON STERRETT 


Houston, Texas 


encompass the stack and cover the hole 
with plenty of overlap. We then welded 
2x2x14-in. angles to the straight sides 
of the bands. Holes were drilled in the 
angles through which bolts could be 
inserted. Nuts and bolts were used to 
pull the bands together. 

The two halves of the “patch” were 
tacked in place by acetylene welding. 
The 1%-in. bolts were then pulled up 
tight. From 14 to 3/16 in. was left 
between angle faces after tightening. 

As the final step we placed a welding 
bead around the bottom and top of the 
patch and between the angles. This 


prevents rain water entering behind the 
patch and causing further corrosion. 
Frank Cowan 


Perry, lowa 


screws into the safety-valve discharge 
outlet, the other end receives a pipe 
cap. To prevent water accumulating in 
the inclined pipe, drill a 14-in. hole in 
the cap. 

When the gasified liquid or gas 
escapes from the safety valve, the 
whistle is loud enough to attract the 
operator’s attention. : 

J Constance Cliffside Park, N. J. 
(Continued on page 128) 
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IN BOILER 
BLOW-DOWN 
SERVICE 


Because they eliminate the commonest source 
of trouble and expense in ordinary blow-off 
valve service, Yarway Seatless Blow-Off Valves 
mean real economy to boiler plant operators. 
Yarways have no seat to score, wear, clog and 
leak. Lubrication is usually the only mainte- 
nance they require. 


Yarway introduced the seatless principle 
with the balanced sliding plunger many 
years ago...has constantly improved and 
adapted it to meet modern service require- 
ments. Mechanical and metallurgical research 
in Yarway’s own Steam Laboratory antici- 
pates changing conditions .. : keeps Yarway 
valve design ahead. 


There is a Yarway Seatless Blow-Off Valve 
for every pressure. Iron body for 50 to 200 
Ibs., steel body for higher pressures. 


SEND FOR FREE BLOW-OFF VALVE BOOKLET. PLEASE 
INDICATE THE PRESSURE OF YOUR BOILERS. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphial 8, Pa. 
Branches in Principal Cities 


(Above) —Cross section of Seatleg 
Valve, flanged. 


OPERATION: After valve hq 
closed, shoulder on balanced§ 
es contacts upper follow@ 

orcing it down into body a 
pressing packing above and be 

making an absolutely tight valvaiy 


(Below)—Balanced Sliding 
Packing Rings and Glands. 
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HOW WE OPENED A GATE VALVE WITH A BROKEN STEM 


Ts --~Valve stem 
Z drifted loose 
Z from disk 


2 


-~Stufting bea 


CONSTANT-VOLUME 


Meosured 
fuel-oi/ 

compart- 
ment 


Sight 
gloss 


/ndex 


lower 
fuel-oil 
space 
Fuel return from engine 


To engine-/ 


We HAVE THREE puMpPsS supplying cool- 
ing water at 150 psig. Normally two 
pumps run while the third stands idle 
as standby. One of the pumps in op- 
eration developed mechanical trouble 
one day and had to be shut down. On 
starting the standby pump we were un- 
able to open its discharge valve. The 
stem became disengaged from the valve 
disk. 

Since we could not dismantle the 
valve without shutting down the plant 
we had to devise a way of opening it. 
First, we turned the stem down tight to 
make certain the valve remained closed. 
Second, we drilled a small hole (1% 
in.) through the body directly under 
the disk to check that the valve was 
closed. Third, when no water leaked 
through this opening we drilled and 


tapped it to take a ™%-in. nipple. To 
this we attached a stuffing box as shown 
in the sketch. Through this passage we 
inserted a 14-in. drill rod. Actually we 
had a small gate valve in the line be- 
tween the stuffing box and the large 
valve, but found we didn’t need it be- 
cause the main valve had to stay open. 

Fourth, pressure on the valve disk 
was released by unscrewing the stem 
clear of the disk. The pump was started 
to equalize pressure on both sides of 
the disk. It was released by a hammer 
tap on the drill rod and then pushed 
up. To keep the valve open, the end 
of the rod was tied to its body. This 
method was satisfactory and we re- 
paired the valve during the next sched- 
uled plant shutdown. 

S B Moro Montreal, Canada 


TANK CHECKS DIESEL-ENGINE PERFORMANCE 


ONE OF THE BEST WAYS to maintain 
plant performance is to know your 
engine's specific fuel consumption ex- 
actly. This can be done, when they 
drive generators, by running them at 
constant load. And while they burn 
a measured amount of fuel, count the 
revolutions on the watthour meter re- 
cording their output. Dividing the rate 
of fuel burned by the measured output 
rate gives the specific fuel consumption. 

To get an exact measure of the fuel, 
we built the tank shown in the sketch. 
It holds exactly 100 gal between the 
top and bottom orifice. It can be built 
to hold any convenient amount, de- 
pending on engine size, and the exact- 
quantity determined by calibration. 
Feature of the tank is the exactness 
with which it shows the beginning and 
end of consumption of the test amount. 
The tank has three compartments sep- 
arated by conical sections connecting 
through the orifices. 

Tn use, the tank is completely filled. 


Ihen as constant rate of fuel drainage 
from the tank continues, with the en- 
gine run at constant load, the fuel level 
drops uniformly. But as the level enters 
the conical section, the level in the 
upper sight glass begins falling at an 
accelerating rate. It will be dropping 
fastest when passing the index mark 
indicating the start of consuming the 
measured amount of oil. At this point 
the stop watch is started. When the 
measured amount drops to the lowest 
orifice, the level will again be dropping 
fastest as it passes the index mark in 
the lower sight glass. At this point the 
stop watch is stopped. Dividing the 
known amount of oil by the time gives 
the rate of fuel consumption. 

The tank is open on top for filling. 
The lower tank has two connections, 
one for fuel feed to the engine, the 
other for overflow return from the fuel 
rail. We made our tank body of 8-gage 
metal and the partitions of 16 gage. 

Henry GREINER Anoka, Minn. 


REPIPING SOOT-BLOWER CONNECTION CURES TROUBLES 


Superheoter 
tube inlets» 


Steam to soot 
b/owers-+ 
Pipe we/dedin 


Ory pon 


Feedwoter regulator 


128 


Wer HAVE TO OvpERATE 24 sootblowers in 
our black-liquor-burning boiler every 
three hours. When the blowers took 
their steam from the end of the drum, 
near level gage and feed regulator, 
feedwater level would rise and then 
drop out of sight with each operation. 
This made the regulator vary with the 
same cyele and raise the superheater 


temperature about 100 F. To minimize 
these fluctuations we piped up the soot- 
blower steam outlet to the dry pan 
of the superheater inlet within the boiler 
drum as shown in cutaway sketch, at 
left. This has eliminated the wide level 
fluctuations, and steam temperature 
rises only about 50 F, 

EB Crements Tuscaloosa, Ala. 
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PROTECTED BY SUNVIS 916 


Turbine Bearings and Journals Corrosion-Free Despite 
Summer Shutdowns — Oils Like New After 9,000 Hours 


Three years ago, a paper mill over- 
hauled a steam turbine. Thereafter, 
it was planned to operate this 
equipment on a ‘round-the-clock 
schedule during the six winter 
months, and completely shut down 
in the summer. On the advice of a 
Sun Engineer, the mill charged the 
circulating system supplying tur- 
bine, generator journals, and gov- 
ernor with Sunvis 916. This oil was 
chosen because of its “Job Proved” 
ability to prevent rust and cor- 


SUN PETROLEUM PRODUCTS ;-< 


rosion and to give troublefree lu- 
brication for a long period of time. 

The management’s selection of 
Sunvis 916 proved to be sound. 
After 9,000 hours, a laboratory 
analysis of the oil showed it to be 
unchanged—comparable to a 
sample of new oil. Even more im- 
portant, inspection showed no ab- 
normal wear and no corrosion in 
bearings and journals, despite the 
summer-long shutdown. 

The turbine has now operated 


"JOB PROVED” IN EVERY INDUSTRY 


12,000 hours without oil-change, 
and it appears that none will be 
necessary in the foreseeable future. 
All oils in the Sunvis 900 series 
have a high viscosity index, are 
fortified against oxidation and 
sludging, and prevent rust and cor- 
rosion. Sunvis 900 Oils are the finest 
lubricants available for turbines, 
hydraulic systems, and similar ap- 
plications. For a free, illustrated 
booklet on Sunvis 900 Oils, write 
Department P-2. 
SUN OIL COMPANY - Philadelphia 3, Pa. 


In Canada: Sun Oil Company, Utd. 
Toronto and Montreol 
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PROBLEMS FROM THE PLANT 


READERS ANSWER THE NOVEMBER QUESTION... 


What Steam Pressure for Vat Heating? 


Our QUESTION involves cooking malt 
and corn. We have to handle the piping 
job in connection with a steam-heated 
vertical sheet-steel vat. Vat is 8 ft high 
with inside diameter of 13 ft. It will be 
steam jacketed at the bottom and 21% 
ft up the sides. Separate mechanism is 
provided to stir the mixture while cook- 
ing. Total inside heating surface is 233 
sq ft. 

Mixture will consist of 1000 lb malt, 
3100 lb grits (corn) and 20,900 lb water. 


First heat will bring temperature of * 


Calculations Step-by-Step 


ALTHOUGH SPECIFIC HEATS of the sub- 
stances being cooked vary, we may treat 
the entire mass as water with a specific 
heat of unity. The ample safety factors 
justify this liberty. 

Mathematical steps required are out- 
lined at right. In determining rate of 
heat transfer, step 2, note that 15 min is 
used in the first case and 20 min in the 
second. 

In calculating mean temperature dif- 
ference, I felt a coefficient of heat trans- 
fer, K, of 300 would be a conservative 
figure since the vat is steel. This allows 
for corrosion, condensate film, etc. It 
means each sq ft of heating surface 
would transmit 300 Btu per hr to the 
liquid, from the steam, for each degree 
of mean temperature difference. Since 
heat must be transferred at the rate of 
4,500,000 Btu per hr, dividing this figure 
by K times 233 sq ft, gives a theoretical 
mean temperature difference, TMTD, of 
64.2 F for the first heat. For the second 
heat, TMTD is 58 F. And this means 
steam temperature for heating must be 
65 F and 58 F (for heats 1 and 2), high- 
er than average liquid temperature. 

After introducing a safety factor of 
2 and determining the true or logarith- 
mic mean temperature difference, the 
next step, 6, is more or less trial and 
error. But after computing a few of 
these problems it is possible to estimate 
the required steam pressure rather 
closely. After comparing the TMTD: of 
116 F with the 120 F for 60-psig steam, 
the second heat becomes the determin- 


130 


THE ANSWERS 


the cook from the original 113 F to 158 
F in 15 min. After this there is a rest or 
holding period of 30 min when tempera- 
ture is kept at 158 F. Then the second 
heat brings mixture to 212 F in 20 min. 

Assuming proper condensate drainage 
and air elimination, our problem is to 
determine steam pressure to be carried 
in the jacket. On top of that we have 
to know steam flow and pipe size to the 
jacket. We will use two traps and our 
next problem is to determine size of 
each.—CP 


ing factor and we may consider 60 psig 
a safe pressure to use. 

Now the glove is on the other hand 
as far as trap size is concerned. Here 
the first heat becomes the determining 
factor since the greatest number of 
Btu’s are required at this point. Divid- 
ing the required Btu’s by 904 (latent 
heat of steam at 60 psig) we find 5000 
lb of steam per hr will be condensed. 
Using a safety factor of 2 for trap se- 


lection, CP should use two 1%-in. 
traps, each with 5000-lb-per-hr capacity 
at 60 psig. 

In calculating size of steam line, I 
suggest using a maximum steam velo- 
city of 9000 fpm, or 150 fps. Multiply 
the total steam, 5000 Ib per hr, by 0.04 
(a conversion factor). Then multiply 
the result by specific volume of steam 
at 60 psig, 5.8. Divide this total quant- 
ity by 150 fps. From there on it’s simply 
a matter of matching the calculated in- 
ternal pipe area to the conventional 
pipe sizes. 


H G Epert Philadelphia, Pa. 


All Hinges on K Factor 


EDITOR’S NOTE: Following answer 
agrees in general with the mathematical 
outline of Ebert’s reply above, up to 
step 3. Going on from there... 


SeLection oF K factor is the heart of 
the problem. Given mixture suggests 
an end product having consistency of 
oatmeal. But on the other hand, if tank 
has a stirrer it would tend to increase 
value of K. 

Assuming “on” and “off” steam, 
pressure is governed by the second 


“ 


. Material 20,900 ib woter 


3,100 Ib grits 
_1,000 1b malt 
25,000 Ibs 


_ 25,000 x (158-113) 
hr 

= 4,500,000 Btu/hr 

~ 25,000 x (212-158) 
V3 hr 


= 4,050,000 Btu/hr 


. Btu required 
(first heat) 


Btu required 
(second heat) 


ow 


. Theoretical mean temperature diff 

4,500,000 
300 x233 

64.2 soy 65F- 


(First heat) 


— 4,050,000 
(Second heat) 300x233 


= 

4. Use Safety Foctor of 2 
TMD, = 65x2=130F 
TMD, = 58x2 


VAT-HEATING CALCULATIONS 


5. Log mean _ TO(max)-TD(min) 
temp diff 31 | 
23109 


6. Assume steom ot 60 psi is 307F 


First heat Second heot 
307-158 = 149 307-212=95 
307-113 = 194 307- 158=149 

Diff = 45 Diff = 54 

= —“2— =170F 
2.3 109 
LMTD, = 
2 2.3109 


hence 60-psig steam OK 
4,500,000 Btu 


7. Trap size 904 
= 5000 Ib/hr 
Use Safety Factor of 2 
= $000 Ib/hr cap 


Use 2, in. traps 
8. Steam line to tank 
5 000x 0.04 «5.8 


150 =7.73sq in., 


soy, 3 or 


FOR YOUR NEW QUESTION, TURN TO PAGE 132 
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SHOULD YOU 


FOLLOW ? 


With a host of water conditioning 
“specialists” ready to step in and “solve” 
your water problems, the job of picking 
the service best suited for your needs 

isn’t easy. But when you make your selection, 
consider carefully these three vital factors 


for successful, economical plant operation: 


e A service based on a sound engineering 


background 
e A service with a proven record 


@ A service backed by ample engineering 


facilities 
Let’s diseuss it! 


W. HL & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: 


BETZ Laboratories Limited, Montreal 1. 


BETZ 


BOILER WATER CONDITIONING * COOLING WATER CONDITIONING © INDUSTRIAL WASTE TREATMENT 
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heat since it has a lower temperature 
difference between steam and product. 
So 4,050,000 Btu —- 233 sq ft = 17,400 
Btu per sq ft per hr. Then assuming 
a K of 200, temperature difference is 
17,400 — 200, or 87 F. 

Logarithmic mean temperature differ- 
ence between 158 F and 212 F is 186 
F. Therefore 186 F plus 87 F (tem- 
perature difference) equals 273 F, 
which corresponds to a pressure of 30 
psi. Condensate figures to 4,050,000 — 
928.2 — 4360 lb per hr. 

Using 593 sq ft as total tank area 
and 200-F temperature difference, we 
get a radiation loss of 2.39 Btu per hr, 
per sq ft, per deg F. Hence, (593 x 
200 2.39) + 928.2 equals 304 lb of 
condensate. 

Assuming weight of cooker is 7500 
lb, temperature rise for second heat is 
54 F, and water equivalent of steel is 
0.114, then: 

7500 X 54 X 0.114 X 3_ 

928.2 
Adding the steam rate for second cycle, 
radiation loss and steam to raise tem- 
perature of cooker we find total steam 
rate required is 4813 lb per hr. 

This figure is a bare minimum. There 
is additional heat loss because of vapor 
leaving top of tank. Furthermore, rate 
of flow will vary. On starting up, steam 
demand will be close to 10,000 lb per 
hr. 

If there is an unlimited supply of 30- 
psi steam available close to the vat, 
I recommend an 8-in. supply line. On 
the other hand, if the supply pressure 
is 35 psi, a 6-in. line is sufficient. But 
if the only steam supply available is, 
say, 125 lb—located some distance from 
the cooker—it might be more econom- 
ical to pipe the high-pressure steam to 
the cooker and put in a reducing-valve 
station. 

Since peak load on unit will be close 
to 10,000 lb per hr when starting up, 
each trap must handle 5000 Ib per hr 
continuous discharge. A safety factor of 
at least 3 to 1 is indicated meaning that 
two traps, each with a continuous dis- 
charge capacity of 15,000 lb per hr, will 
be required. These traps would have a 
2-in. connection, 34-in. orifices and ex- 
tra air-venting capacity. 

TH Rea Three Rivers, Mich. 


= 149.1 lb per hr 


Test Similar Apparatus 


Heat FLow through heat-transfer ap- 
paratus ranges from 2 Btu to about 
4000 Btu per deg-hour-sq-ft. This de- 
pends on construction, agitation, vis- 
cosity etc. Highest steam pressure is 
required when heating from 158 to 212 
F. If heat flow is 100 Btu deg-hour-sq-ft, 
logarithmic mean temperature differ- 
ence between steam and liquid is about 
180 F, steam temperature about 365 F, 
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Here’s ONE we have been batting 
around, about lube oil and am- 
monia compressors. We have two 
mechanical lubricators—one for 
each of two 8x8 ammonia com- 
pressors—for oiling cylinder 
walls. After a long search, we 
tagged these two lube systems as 
the culprits responsible for get- 
ting water into the lube oil. 

We always take care to fill 
lubricators with pure oil. But on 
draining we often notice large 
quantities of water globules sus- 
pended in the oil. The same con- 
dition reappears a day or two 
after refilling. 

It is difficult to account for the 
water. My guess is that it con- 


THIS MONTH’S QUESTION 


How Can We Separate Water From Lube Oil? 


denses somewhere within the 
working parts of the equipment 
during cold weather. Then again 
it may be that, because of traces 
of ammonia gas in the oil, it ab- 
sorbs minute particles of water 
from the air. There seems to be no 
other explanation since we care- 
fully check all oil in front of a 
bright light before filling. 

Is there a simple, inexpensive 
way to filter out this finely divided 
moisture that would fit well into 
our present lubricating setup? 
Yes, we have tried passing the oil 
through cotton cloth and through 
rayon but with only partial suc- 
cess; portion of water persists in 
coming through with the oil. IK 


Exercise your engineering wits by submitting answers to this question, 
fresh from the plant. Suitable material will be paid for; answers 
accompanied by sketches or photographs command additional pay 


and steam pressure about 150 psi. But 
heat-flow rate cannot be predicted 
solely from theory. CP should experi- 
ment with similar apparatus using 
similar agitation, ingredients, etc. 

Find trap size from manufacturer’s 
capacity tables. Steam flow during 
heating-up periods will be a little un- 
der 5000 Ib per hr. CP can discharge 
condensate by a hand valve until jacket 
pressure is determined or can get traps 
big enough to handle double the volume 
of condensate at a low pressure, say, 
5 psi. For a popular make of inverted 
bucket trap, two 11%-in. traps with 
7/16-in. orifices would be large enough. 

Artuur Hott Atlantic City, N.J. 


EDITOR’S NOTE: Majority of the 
following answers follow a pattern simi- 
lar to those above. So, because of limited 
space, each reply was condensed, leav- 
ing only new facts er approaches. 


First Try Pilot Cooker 


CP can attack the problem in two 
ways: one involves assumptions for heat 
transfer rates and specific heat of malt, 
corn and water mixture. Other plan is 
setting up a pilot plant and measuring 
steam consumption by trapping and 
weighing condensate. 

Pilot cooker can be a steel drum of 
about 40-gal capacity with head removed. 


Insulate the outside and load with 1/100 
of a normal charge. Measure liquid 
depth and insert pipe coil having an 
external area of 2.33 sq ft. Trap the 
coil and discharge condensate into a 
barrel or tank partly filled with cold 
water. Weigh this tank at the begin- 
ning and end of each cooking operation 
to find amount of condensate for any 
period. Steam gage and throttle valve on 
the coil, plus a thermometer and watch, 
are all the instruments needed. 

Use a portable agitator, taking care 
that velocity of liquid over coils is es- 
sentially the same in both pilot and 
production unit. Rough check on steam 
requirements can be made by assuming 
specific heat of corn and malt as 25% 
that of water. This gives us 66 lb per 
min for first stage and 59.4 for second. 
Piping should be capable of handling 
first-stage flow plus an allowance for 
condensation ‘loss from outside of 
jacket and kettle. Assuming the maxi- 
mum steam flow as 4500 Ib per hr, mean 
temperature difference between steam 
and charge would be (4500 >< 1000) 
(233 200) = 9.67 F, assuming heat- 
transfer rate of 200 Btu per sq ft per 
hr. Steam pressure of 5 psig would be 
adequate. In fact, this pressure will have 
to be reduced for most of the cooking 
period. As for pipe size, a 5-in. line will 
do the trick. 

Traps should have at least 25% 
greater capacity than indicated maxi- 

(Continued on page 176) 
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The BEST in 
Piping Fabrication 
Service 


Year after year, many of America’s leading 

industries specify “Piping by Shaw.” 

They've found it pays. Here’s why. Shaw's 

years of engineering know-how, the skill 

of an engineering department which 

translates your engineer's design for efficient 

handling. Time-saving production line 

technique. Laboratory testing and checking. 

Modern equipment—for example, Shaw is 
the first fabricator to have complete laboratory 
16. predobeicete end erect and heat treating facilities for piping 


throughout the world. fabrication only. 


President 
ts 


BENJAMIN F. COMPANY 
2nd & Lombard Sts. Wilmington, Delaware 


We Solicit Heat Treating — Ovr heat treating furnace is designed 
for stress relieving, annealing or normalizing of fabricoted piping 
assemblies ond pressure vessels Or parts thereof! not exceeding 5 tons 
tote! weight per assembly or section Furnoce is 12° wide x 10’ high 
« 40’ long. It is car bottom, double end, outdoor type. with temper- 
ature ronge of 1100? to 2000° F. three zone electrical recording 
temperature control, Designed ond installed by Rust Furnace Co - 
Pittsburgh, Po 


VA J 


SINCE 1893 FOR HIGH-QUALITY PIPING PRE-FABRICATION A 
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ENGINEERING DEVELOPMENT HERE AND 
ABROAD DIGESTED FOR BUSY POWER MEN 


REVIEWED IN THIS ISSUE 


FUELS AND FIRING: Studies of Industrial-Gas Combustion With ELECTRICITY: Determining Incremental Regulation and Dead Band 
Oxygenated Air @ Effect of Pressure on the Combustion of Pulverized of Governors on Steam-Turbine Generators 
Coal @ Some New Developments in the Use of Flyash 


COAL HANDLING: Philadelphia Electric Co Adopts Mobile Coal 
NUCLEAR POWER: Atomic Power and Fuel Handling @ Storing, Reclaiming Coal With Earth Moving Equipment 
HYDRAULICS: Calibration of Six Beth-Flow Meters @ Resistance to 


BEARINGS AND DRIVES: Ball and Roller Bearing Identification 
Rotation of Disks in Liquids 


Standard and Design @ Power Capacity of a Roller Chain Drive 


Directions for ordering papers are given on page 136 
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\ Notural gos - 20% oxygen 


Total cost per /00,000 Btu of 
ovoallable heat as a function of 
flue-gos temperature 


Cents per 100,000 Btu 


t 


10, 


20 40 50 60 70 


Percent oxygen 


Theoretical flame temperatures and available heat with an 
oxygenated air will greatly influence combustion design 


FUELS AND FIRING 


Sruptes or CoMBUSTION 
with Oxycenarep Air, by E N de 
Coriolis, director of research, and Jack 
Hueber, research engineer, American 
Gas Association. Recent technological 
progress has resulted in the develop- 
ment of commercial oxygen plants that 
produce oxygen at such low cost its use 
in industrial combination processes may 
be feasible. Depending on installation 
size and other pertinent factors, low-cost 
oxygen ranges from 20 to 50 cents per 
1000 cu ft. Purity of oxygen varies from 
95 to 97% oxygen. The rest is nitrogen. 

Since most engineers have had little 
or no direct experience in burning gas 
with oxygenated air, this paper gives 
a general outline of the subject. Gen- 
erally speaking, we may predict that 
with oxygen enrichment flame tempera- 
tures will be higher, ignition limits 
wider, combustion velocities greater. 
Just what comparative costs are and 
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80 90 100 


where it is cheaper to burn oxygen than 
air are subjects that are not discussed. 

The paper begins with a survey of 
known information. Principal contribu- 
tors are Justi and Zeisi, German scien- 
tists. The authors follow up this dis- 
cussion with calculations of theoretical 
flame temperature and available heat. 
A series of tables shows results of calcu- 
lations for fuel gases like carbon mon- 
oxide, hydrogen, methane, natural gas, 
Fig. 1, and manufactured gas. 

Examples of the use of calculated 
data are given. Some of the possible 
reasons why oxygen or oxygen-enriched 
air would be desirable are: greatly re- 
duced volumes of flue gas for available 
Btu, increased burning velocities, higher 
flame temperatures, wider ignition 
limits. AGA paper. No number. 


Errect oF PressurE ON THE ComBus- 
TION OF PuLverizeD Coat, by 7 T 
Omori, California Institute of Tech- 
nology, and A A Orning, Coal Research 


Piezometer , 
connections< 


hf, 


Prezometer 
connections 


> 
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Varying throat diameter and piezometer arrangements of 
Beth-flow meters 


produced interesting flow coefficients 


Lab, Carnegie Institute of Technology. 
This paper is a theoretical study of 
heat transfer to a sphere suspended in 
cold air and suddenly exposed to radia- 
tion from a higher-temperature surface. 
When this particle was observed under 
an air pressure there seemed to be an 
effect on ignition not previously noted. 
Experimental investigation was car- 
ried on in the absence of an extended 
flame so the source of radiant heat 
could be controlled. Elevated pressures 
showed an adverse effect upon complete- 
ness of combustion, which was much 
larger than any beneficial effect from 
increased partial pressures of oxygen. 
Under atmospheric furnace pressure 
the temperature responsible for ignition 
affected the ability of residual com- 
bustible particles to keep on burning 
once they left the flame. Apparently 
the initial heating rate was too low. 
To keep these residual particles 
burning depended on the ability of the 
particles to hold temperatures above 
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Your answer 
to Tube 


Dezincification — 


AnaconnA 
ARSENICAL 
ADMIRALTY 439 


NACONDA began commercial production of 
4% Arsenical Admiralty Condenser Tubes in 193 

after two years of intensive research work. Tests 
had proved that a small percentage (0.04) of arsenic 
added to Admiralty Alloy materially increased its 
resistance to dezincification. 

Since 1954, this improved alloy has performed 
outstandingly in almost every kind of service. 
Arsenical Admiralty Alloy 439 offers high heat 
transference as well as high resistance to general 
corrosion. Tt costs the same as plain Admiralty. 

There are 8 standard and several special 
Anaconda Alloys for condenser and heat exchanger 
tubes. You are invited to consult our Technical 
Department in determining the most suitable alloy 
for your use. Por general information on ANACONDA 
Tubes and Tube Sheets, send for our Publication 
B-2. The American Brass Company, Waterbury 
20, Connecticut. In Canada: Anaconda American 
Brass Ltd.. New Toronto, Ontario. 


45144 Rew 


Retubing with Arsenical Admiralty to 
serve a New England industrial area 


For efficient heat transfer .. . ANACON pA 


HEAT EXCHANGER TUBES 
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1000, and possibly nearer 2000 C. Such 
temperatures ran much higher than the 
surroundings of the particles. 

As far as gas-turbine work is con- 
cerned the problem of complete com- 
bustion of pulverized coal is not the 
need for greater combustion space, but 
rather inadequate ignition intensity. 
ASME paper No. 49-A-72. 


Some New In THE Use 
or Fiyasu, a panel by Henry S Walker, 
director of research, Detroit Edison Co; 
M C Randall, Philadelphia Electric Co; 
C M Weinheimer, Detroit Edison Co; 
Walter N Handy, Combustion By-Prod- 
ucts Co. New developments in the use of 
flyash promise to solve a disposal prob- 
lem saddling privately owned utilities 
with collecting equipment rapidly ap- 
proaching $60,000,000 in value. 

New uses for the ash—a residue from 
burning pulverized coal—are in soil 
stabilization, insulating cement, build- 
ing brick. 

M C Randall explained that a mixture 
of limestone screenings, flyash, and a 
small amount of hydrated lime have 
been developed at his company for sup- 
porting a concrete pavement and a 
cementatious fill. They will replace the 
customary limestone screenings normal- 
ly used as the base course for bitumi- 
nous concrete pavement. 

When flyash is used in making cement, 
a remarkable lack of shrinkage is noted 
when the cement has dried. There is ex- 
cellent adhesion to base insulating ma- 
terials. Workability seems good and 
coverage is equal if not somewhat better 
than present commercially available 
cements. 

Walter N Handy described the ad- 
vantages Jf flyash in concrete as a part 
of the cementing material. 

C M Weinheimer outlined the de- 
velopment of flyash in the bitumastic 
road industry. Detroit sold 31,200 tons 
in 1946 alone for use as a mineral filler 
in road construction. ASME paper No. 
49-A-79, 81, 82, 83. 


NUCLEAR POWER 


Atomic Power Suprty, by 
Ward F Davidson, research engineer, 
Consolidated Edison Co of New York, 
Inc. No common engineering material 
is suitable for structural use in an 
atomic nuclear reactor. All interfere 
with pile operation by absorbing too 
many neutrons. So the quantity of struc- 
tural material must be severely limited, 
also the materials must not deteriorate 
rapidly under the radiation in the 
reactor. 
Again, the structure must be ex- 
tremely compact to conserve neutrons. 
This requires high rates of heat transfer 
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TO OBTAIN COMPLETE TEXT 


Material for these abstracts comes from 
one of the following sources: 

American Institute of Electrical Engi- 
neers, fall general meeting, Cincinnati, 
Ohio, Oct 17-21, 1949. Papers are identified 
by number and initials AIEE. Available 
from AIEE, 29 W 39th St, New York 18, 

American Gas Association, annual con- 
vention, Chicago, Ill. Oct 17-20, 1949. 
Papers are identified by number and initials 
AGA. Available from AGA, 420 Lexington 
Ave, New York, N. Y. 

American Society of Mechanical Engi- 
neers, fuels div meeting, French Lick 
Springs, Ind. Oct 26, 27, 1949; annual 
meeting, New York, Nov 28-Dec 1, 1949. 
Papers are identified by number and initials 
ASME. Available from ASME, 29 W 39th 
St, New York 18, N.Y. 


and high mechanical unit stresses— 
both incompatible with reliability. Yet 
reliability is extremely important be- 
cause it is almost impossible to repair 
a reactor after it has been put into 
operation and has become radioactive. 

Gilliand, author of a book on nuclear 
power, has selected four media as 
promising for heat transfer in reactors: 
helium, water, molten cadmium and 
molten lead. Other investigators add 
air and metallic mixtures involving 
lead. Molten metal, if used, would cir- 
culate through the reactor to pick up 
heat, and then through a steam gen- 
erator or heat exchanger to generate 
steam or heat gas for gas turbines. This 
arrangement isolates the turbine and its 
auxiliaries from the radioactivity that 
the fluid picks up in the reactor. 

One difficult problem of reactor de- 
sign is a means for removing the par- 
tially spent charge and replacing it 
with new, active fissionable materials. 
A continuous process would have many 
advantages. The control of a pile is 
extremely sensitive, and many instru- 
ments and several mechanisms are re- 
quired. 

The steam generator itself presents 
some new problems. For compactness 
heat-transfer rates must be very high 
and heating surfaces extremely clean. 
Instead of the very large boilers now 
used for steam generation there would 
be a much smaller reactor encased in a 
massive concrete-and-steel shield, plus 
the steam generator in a less massive 
shield. Large circulating pumps would 
handle the molten-metal heat-transfer 
fluid. 

A complete nuclear power station 
might cost $370 per kw as against $190 
for an ordinary power plant. Under 
present conditions uranium fuel is more 


costly than coal, but it may become less 
expensive. For quite a time labor, 
supervision, maintenance and repair 
will be higher for the nuclear plant. 

For many years no prudent engineer 
will place a large nuclear power station 
in the heart of a densely populated or 
industrially important area. The need 
for location elsewhere may be a dis- 
advantage. Also, the problem of remov- 
ing radioactive wastes to distant points 
may be difficult. 

On the other hand, the nuclear fuel 
is so concentrated that its haulage is no 
problem. Under the circumstances, you 
would not expect rapid large-scale in- 
roads of nuclear power into the picture 
of industrial power production. At most 
it would become a supplement, rather 
than a substitute, for power from coal, 
oil, gas and water. ASME paper. No 
number. 


HYDRAULICS 


or Six Betu-Fiow 
Merers art ALpen Hyporaucic Lapora- 
vory, by L J Hooper, Worcester Poly- 
technic Institute. The Beth-Flow meter. 
Fig. 2, is as yet in the laboratory stage 
of development. But it showed certain 
desirable features for flowmeter service 
in the design stage so laboratory models 
were put under test. 

The various tests were conducted with 
a 3-ft-diameter tank as the distribution 
center for water supply. Such a center 
reduces velocity effects at the entrance 
to the test section. A test section of 
either 4- or 6-in. pipe was connected 
to a 12-in. feed pipe in the tank proper. 
The approach pipe to the meter was 25 
ft long. All necessary dimensions. 
weights and velocities of fluids involved 
were carefully determined. 

Differential pressures developed by 
the flowmeters were observed by dif- 
ferential manometers. Four of six dif- 
ferent meters showed the same coef- 
ficients of flow in either direction. These 
coefhcients reached a constant value 
with a Reynolds number of about 100,- 
000 based on throat velocity. This cor 
responds to a throat velocity of nearly 
6 ft per sec. 

Only difference between the six tested 
meters is the upstream throat-diameter 
ratio and the piezometer arrangements. 
ASME paper No. 49-A-38. 


Resistance TO Rovation oF Disks IN 
Liguiws, by Austin H Church and Stan- 
ley A Gertz, New York University. The 
purpose of this paper is to examine the 
retardation of a disk rotating in a 
liquid. This problem is of consequence 
to the design of all types of centrifugal 
machinery in which an impeller rotates 
in a fluid. For centrifugal pumps the 
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JM- 3000 BRICK 
JM-28 BRICK 
pees M-26 BRICK OR FIREBLOK 
SiL-O-CEL SUPER BRICK 
J-M LW. FIRECRETE ® 
J M-23 BRICK OR FIREBLOK 
J M-20 BRICK OR FIREBLOK 
J M- 1620 BRICK OR FIREBLOK 
SiL-O-CEL C-22 BRICK 
INSULATING FILLS 
SUPEREX © © 
Ar eye CEMENTS 


Stt-O-CEL 
C-3 CONCRETE 
$-0-CeL Now, you can see at a glance the recom- 
NATURAL BRICK mended insulation for every temperature 
range, from minus 400F to plus 3000F. 
It’s all on this convenient Johns-Manville 
© Thermal Insulation Chart (111%” x 18”) 
available for hanging in your office or on 
your plant wall. 


®© Each insulation in this group of Johns- 
ASBESTO- Manville products is tailor-made to do a 
7 | heyy specific type of job best. And, as part of the 
®oO€ Johns-Manville Insulation Service, special- 
ose ists are available to help you with present 
MAGNESI insulation problems... or with those con- 

nected with future plans. 


©.©.@, 


By having these men select and apply 
Johns-Maoville insulations, you will be deal- 
ing with men who have grown up in the 
business. You'll find that it will pay, in the 
| long run, to have these experts help you... be- 
® © © ASBESTOCEL cause they have to their credit more man-hours 

© ©@@ ZEROLITE UE of insulation application experience than all 


© PRE-SHRUNK WOOL | other similar types of organizations combined. 
®) © @ ROCK CORK—P+-+5 For your copy of this chart, just fill in and 


© mail the coupon below. 
GB BACK UP AND EXPOSE 


GA BACK UP 
AYCASTABLE REFRACTORY ©)PIPE INSULATION (E) SHEETS 
roche Johns-Manville 

FAHRENHE'IT Box 290 

New York 16, N. Y. 

Please send me copy of Johns-Manville Insu- 

lation Chart IN-6D. 


Name 


Title 
Company — 


| 7 
| 
| Manville THERMAL INSULATIONS 
Johns-Manville THERMAL INSUL Vy 
| 2000 hotter | 
2400 
ly | 
1900 
“YA 

| 
FOR EVERY TEMPERATURE EVERY | 
| 
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power absorbed by the liquid ranges 
from 2 to 15%, or more, of that deliv- 
ered by the driver. The percentage 
becomes larger when oil or other viscous 
liquids are being handled. 

Work of previous experimenters is 
reviewed and the factors involved are 
discussed. Tests on oil and water are 
described, the results analyzed and cor- 
related with those of earlier investiga- 
tors. A formula based on the Reynolds 
number of the disk and liquid is ob- 
tained. It includes the properties of 
liquids and the side clearance. ASME 
Paper No. 49-A-103. 


ELECTRICITY 


INCREMENTAL RecuLa- 
tion AND Deap oF GOVERNORS ON 
Steam) Tureine-Generators Unper 
System Loap Conpitions, by EL 
Tornquist, I L Wade, Public Service Co 
of Northern Illinois. The instrument 
developed to measure these quantities 
uses a sensitive frequency bridge and 
watt converter connected in the current 
and potential metering circuits of the 
unit under test. Changes in both fre 
quency and kilowatt output are con- 
verted into electrical quantities that can 
be indicated or recorded. 

This is done on an oscilloscope with a 
long-persistence screen. The  oscillo- 
scope beam deflects horizontally with 
frequency change and vertically with 
kilowatt change. The light beam can be 
observed for about 30 sec. In this time 
a rotatable grid can be adjusted to the 
figure to measure its slope. A camera 
placed in front of the scope can make a 
permanent record. 

Dead band measured in this manner 
does not conform to that defined in the 
AIEE recommended specifications. but 
is a valuable index of machine and gov- 
ernor performance under load condi- 


138 


Former coal-storage system of Philadelphia Electric, above, 
had coal in porallel piles with railroad tracks between 


tions. To measure true dead band, which 
is largely independent of turbine char- 
acteristics, an electronic amplification 
of governor-valve movement is used in- 
stead of the watt-measuring equipment. 
Prime value of this measurement is in 
checking purchase specifications. Equip- 
ment mounted on the governor valve 
can be moved to other parts of the gov- 
ernor system to track down lost motion. 
{IEE paper No. 49-290. 


COAL HANDLING 


Exveerrte Co Aborrs 
Mosite 
by EC Russell, supervisor, Coal Bureau 
and Steam Heating Div, Philadelphia 
Elec Co. Mobile coal-handling equip- 
ment is held ideal by the author's com- 
pany for their conditions and methods 
of operations. It is their opinion that 
the equipment is much more versatile 
than the former system. 

In March 1946, the first mobile unit 
went into service and others followed 
within a year. They were heavy earth- 
moving machines designed for construc- 
tion work, self-propelled, bottom-load- 
ing, scraper-type, with four pneumatic 
tires. They can carry their load at fair 
speeds up 10% grades. 

All the parallel railroad track, such 
as characterized the locomotive crane 
coal-moving system in Fig. 3, came out. 
With the parallel piles with tracks be- 
tween, Philadelphia Electric could put 
in about 150,000 tons in storage in Fig. 
3. With the tracks out and with mobile 
coal-handling equipment, coal pile looks 
like Fig. 4. This is only partly filled and 
there are 180,000 tons in storage. 

Coal piles can be much higher with 
mobile equipment. Seraper-type equip- 
ment allows laying down coal in thin 
layers. The large pneumatic tires pack 
coal down to a density of 60 to 69 Ib 
per cu ft. 


Mobile coal-handling let company remove tracks 
180,000 tons storage, above, as against 


Pile, with 
150,000, left 


On the reclaiming cycle the top of 
the pile is scraped off, leaving the pile 
in shape for restocking coal. One tractor 
takes care of loading two scrapers on 
the shorier hauls, while on the longer 
hauls three machines can be used. 

Where possible the piles should be 
laid out with ultimate tonnage in mind. 
Top of pile should be made as small 
as possible and yet allow sufficient 
maneuverability for mobile equipment. 
4SME paper No. 49-41-63. 


Srorincg axp Reenamune Coat 
Fartu-Movinc EQuipMENT AT THE 
Osweco Steam Station, by J Norton 
Ewart, chief mechanical engineer, Buf- 
falo Niagara Electric Corp. At the 
Oswego Station of the Central New 
York Power Corp over 3. billion-ton 
feet of coal have been handled during 
its first nine years of operation. One 
coal pile reaches 100-ft height in places. 
yet there has been no danger of spon- 
taneous combustion. 

The coal storage extends over an 
area of 1400 ft long by 400 ft wide. 
At times the pile has held as much as 
560,000 tons of coal. 

Coal goes into storage from the dis- 
charge of a self unloader or from the 
stocking pile entirely by bulldozer- 
earryall units. During stocking a bull- 
dozer-carryall makes a round trip of 
about 2000 ft every 10 minutes. 

This trip starts at the stocking pile 
where carryall picks up a 13-ton load, 
and carries it an average of 700 ft to 
the spreading area. Here it lays down 
a ribbon about 13 ft wide, 40 ft long. 
10 in. thick. Subsequent trips pack this 
ribbon down to densities reaching 70 Ib 
per cu ft. 

No effort is made to avoid segrega- 
tion although coal is purchased from 60 
mines, varying in volatile content from 
17 to 30% and sized from fine slack to 
double screened and run of mine. 

(Continued on page 166) 
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“You rarely 
have to repair 
this 
steam trap 
mechanism” 


YOU SAVE TIME AND MONEY 


HE Armstrong hardened chrome steel valve 

opens wide and closes tight — with a snap! 
This eliminates throttling and consequent wire 
drawing. The Armstrong free-floating lever 
mechanism is almost frictionless. The bucket and 
valve lever assembly are 18-8 corrosion resistant 
stainless steel. The mechanisms of Armstrong 
steam traps for low and medium pressures are 
identical in materials and workmanship to those 
used in Armstrong traps for pressures to 1500 
psi, 900 F. 

There is nothing in an Armstrong trap to 
bind, stick, collapse or leak. Now is the time to 
quit working for your steam traps and buy the 
traps that will work for you. Call your nearby 
Armstrong representative today. 


ARMSTRONG MACHINE WORKS 
812 Maple St., Three Rivers, Mich. 


50% SAVINGS IN MAINTENANCE 
since installing steam 
traps on the heatg system at John 


Deere Ottumwa orks, Ottumwa, 


Iowa. This is ical of reports 
THE 36-PAGE ARMSTRONG V from Armstrong bpsers. 
STEAM TRAP BOOK contains 
complete data on the design, op- 
eration, selection and installation 
of Crag steam traps for all 
services. Send for your free copy. 


| 
S 
ae 
ist 
i 
| 
aa 
i 
ig 
| 
. 
POWER © February 1950 139 


BUSINESS ITEMS © APPOINTMENTS ¢ FOREIGN FIELDS 
WASHINGTON NOTES NEW DEVELOPMENTS CONVENTIONS 


JAMES C BUCHANAN, Dominion presi- 


SOME OF 650 MEMBERS and guests who attended Institute of Power Engineers’ 
dent of Institute of Power Engineers, 1950 


banquet given during the 4-day convention and the attendant Canadian Power Show 


Power Engineers of Canada COMING EVENTS 


Put on Snappy Convention 


& WitH THE ROYAL YORK HOTEL, To- 
ronto, as headquarters, the Institute of 
Power Engineers of Canada held its 
most successful convention jointly with 
Canada’s Power Show. Nearly 1500 
members and guests attended. For four 
days, Nov 28 to Dee 1, activities con- 
tinued from morning to late evening. 
These included seven technical sessions, 
three luncheon meetings, two banquets, 
and an evening devoted to the moving 
pictures, “Steam for Power,” by Bab- 
cock-Wilcox & Goldie McCullough, Ltd, 
and a “Study of Light” by the Canadian 
General Electric Co. 

The Power Show, also at the Royal 
York, was the largest ever held in 
Canada. Over 50 exhibits, representing 
about 150 different manufacturers, dis- 
played and demonstrated a wide range 
of power-plant equipments. These in- 
cluded a 75-kw_ diesel-engine-driven 
generator set, boilers, several designs 
of stokers, coal pulverizers, oil burners, 
flyash and cinder eliminators, smoke- 
density indicators and recorders, auto- 
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matic combustion controls, indicating 
and recording meters, pumps, also feed- 
water-heating, treating and associated 
equipment; valves and traps, refrac- 
tories and heat insulation, mercury-are 
rectifiers, transformers, motors and 
their controls, belts, gears and cou- 
plings. 

Monday, Nov 28, technical sessions 
were devoted to smoke abatement and 
stack-emissions control. Carl Stock- 
man, plant engineer, Eastman Kodak 
Co, told how efficient plant operation 
was one of the most important factors 
in stack-emissions abatement. He em- 
phasized need of meters for (1) keep- 
ing reliable records (2) intelligently 
operating a boiler plant. 

At the affiliated engineering societies 
luncheon, Professor E A Allcut, Uni- 
versity of Toronto, and chairman of the 
advisory board on smoke abatement in 
Toronto, reviewed the work in smoke 
abatement in Canada and the United 
States. He stressed the needs of en- 

(Continued on page 198) 


Jan 30-Feb 3—American Insti- 
tute of Electrical Engineers, an- 
nual meeting, Statler Hotel, New 
York. R S Gardner, AIEE, 29 W 
39th St, New York 18, N.Y. 


April 5-7—Midwest Power Con- 
ference, Sherman Hotel, Chicago, 
Ill. Dr R E Whitehead, secy, Illinois 
Institute of Technology, 3300 S Fed 
eral St, Chicago 16, Ill. 


April 10-12—American Society 
of Lubrication Engineers, Detroit, 
Mich. W F Leonard, secy, ASLE, 
343 So Dearborn St, Chicago 4, Ill. 


April 12-14—American Society 
of Mechanical Engineers, spring 
meeting, Statler Hotel, Washington, 
D.C. O B Schier, ASME, 29 W 39th 
St, New York 18, N.Y. 

April 19-20—American Institute 
of Electrical Engineers, Power 
Conference, Statler Hotel, New York, 
N.Y. RS Gardner, AIEE, 29 W 29th 
St, New York 18, N.Y. 


May 21-25 — Smoke Prevention 
Assn of America, Mount Royal 
Hotel, Montreal, Can. A E McGruer, 
chairman, Mount Royal Hotel, Mon- 
treal, Quebec, Canada. 
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POWER 


TREATMENT 
SECURITY 


A Nalco Representative checks over one of “his” plants 
with the plant engineer. Specialized training and 
experience make Nalco men your staff consultants 
on all water treating problems in your plant. 


THE “lee SYSTEM 


Warer treatment security for your plant—as Nalco interprets it—means 
that aside from routine testing, control, and required inspections, you can 
stop worrying, permanently about steam purity, scale, corrosion, or other 
difficulties which might be caused by faulty water treatment procedures 
and chemicals. The Nalco System goes beyond a cursory survey and an 
order for chemicals. Your plant becomes the personal responsibility of 
your Nalco Representative; and he is backed by the entire facilities and 
personnel of the National Aluminate Corporation — nearly 600 skilled 
individuals who believe that effective industrial water treatment is up to 
Nalco standards only if each Nalco System plant is getting exactly the 
right treatment for the specific water, equipment and operating conditions 
involved. A postcard or ietter will bring you further details on Nalco 
Water Treatment Security... Check on it today. 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place @% Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem, Limited, Burlington, Ontario 


February 1950 
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== From the 
Bonnie Hills 
Of Scotland 


& A POSTWAR PLAN to produce electri- 

cal energy will develop water power in 

north Scotland. The North of Scotland 

Hydroelectric Board, a nonprofit cor- 
, poration, is directing the work. 

DAM BEING BUILT. Loch Sloy power-generation dam of concrete buttress design Development Program. The Board 


will be 1160 feet long and 165 feet high, the second highest in Great Britain has considered developing over 100 
hydroelectric projects estimated to gen- 
erate 6.25-billion kwhr a year. Parlia- 
ment has sanctioned 11 projects of 29 
that have reached advanced design 
stages. The 29 will generate about 2- 
billion kwhr annually 

Largest Project. Largest and first to 
be constructed is Loch Slov. about 39 


miles from Glasgow. Now nearing com- 


pletion, the project ts in an area of 
high average rainfall. 115 to 120 in. 
annually, Development includes con- 
-truction of a dam 1160 ft long by 165 
ft high from lowest point in its founda- 
tion. It contains 192.000 eu vd of con- 
crete. 

From the dam. a horseshoe-shaped 
tunnel 15 ft. 4 in. high runs through a 
mountain for 1*4 miles. Near the down- 


stream end, the tunnel connects into a 
concrete-lined vertical shaft 26 ft in 
diameter, cut into mountain reck and 


leading to a surge chamber, also in 
rock. 

At the surge-chamber connection, the 
tunnel divides into two sections, each 
10 ft in dia and 500 ft long. These con- 
nect to tour 84-in. plate-steel penstocks 
that lead to the power house. When the 
reservoir back of the dam is full, static 
head on the plant will be 910 ft. 

Power Units. Four 45.000-hp $20-rpm 
vertical-shaft reaction turbines. with 


stainless-steel runners, are being in- 
stalled in the plant. Each unit connects 
to a 32,000-kw generator. English Ele« 
tric Co built turbines and generators 
Pressure Regulators. Because of the 
high head under which the turbines 
operate, they have pressure regulators. 
automatically actuated by the speed 
governors If load drops suddenly, 


governors open the bypass valves which 


PENSTOCK CONSTRUCTION. Two of the four 84-in. plate-steel penstocks leading lose slowly to prevent water hammer 


down to the power house where four 45,000-horsepower turbines will be installed and surges in tunnel and penstocks 
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You SEE only the structures of commerce, soaring sky- 
ward ... the strange new shapes of industry stretching 
beyond. Yet all around you are acres of diamonds. 
Diamonds that identify the thousands of Jenkins Valves 
on duty in the many different types of buildings essen- 
tial to modern civilization. 

Nothing holds its value like the diamond, in valves 
as in gems. Four generations of American builders have 
placed their trust in the Jenkins diamond and signa- 
ture trade mark. Today, as in 1864, Jenkins Valves are 
the choice of men who plan shrewdly, always with an 
eye to future maintenance and operating costs. 

They know that Jenkins builds extra endurance into 
Valves — proved by long life and low upkeep cost 


80 White St.. New York 13; 
Bridgeport, Conn.; Atlanta; Boston; Philadelphia; Chicago; 
San Francisco. Jenkins Bros., Ltd., Montreal. 


Acres of Diamonds 


records in every type of service. They know, too, that 
there is extra value in the experience Jenkins Valve 
specialists can apply to any question of selection, instal- 
Jation, or maintenance. 

You pay no more for Jenkins Valves, despite their 
superior quality and service. So why not let the Jenkins 
diamond serve as your guide to valve economy . . . for 
new installations, for all replacements. Sold through 
leading Industrial Distributors everywhere. 


JENKIN 


LOOK FOR THE DIAMOND MARK 
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Boiler pressure, psig 


T TT 


TTTTTTTTT TTT 


Flashed steam recoverable from blowdown, percent 


TITTTTTIT 


TITTTTTTTT 


Blowdown Flash-Steam 


Recovery 


200 


150 


» PSig 


Flashed steam Pressure 


B® WHEN BLOWING DOWN a boiler con- 
tinuously, the water can be led to a 
flash tank that maintains a lower pres- 
sure. A certain portion of this water 
flashes to steam, which can be used for 
heating in the plant cycle, or to drive 
low-pressure auxiliaries. Remainder of 
the water then discharges to waste, 
carrying with it the solids from the 
boiler drum. Proportion of blowdown 
recoverable as steam depends on both 
the pressures in the boiler drum and 
in the flash tank. The lower the flash- 
tank pressure, the more steam can be 
salvaged. 

The nomogram will help to find 
quickly the amount of steam produced 
per lb of blowdown for any given 
pressures. 

Example: Find the percent blowdown 
flashed to steam when taken from a 
boiler running at 150 psig and throttled 
to atmospheric pressure, 0 psig, in a 
flash tank. Lay a straightedge between 
the two values on the outer scales and 
read at the intersection with the middle 
scale, 16.3%. 

Let’s check this by figuring from the 
steam tables. The two pressures are 
equal to 164.7 and 14.7 psia. Blow- 
down enthalpy leaving the boiler is 338.3 
Btu per lb. Enthalpy of saturated water 
at 14.7 psia is 180.1 Btu per lb and the 
vaporization enthalpy is 970.3 Btu per 
Ib. Letting x be the proportion of one 
lb of water flashed to steam it’s easy to 
set up the formula at the bottom of the 
nomograph. Then substituting, 

_ 3383-1801 

x 9703 : 6.3% 
This checks the answer from the chart. 
Joun F Hyam Sarnia, Ontario 
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Close, quiet control of sali 
steam pressure and temperature 


When it comes to your pressure 
reducing and desuperheating 
station, you will find COPES 
engineers talk your language. 
They design and size your sta- 
tion to give precise, noise-free 


control for years to come. 


IN THE PICTURE... 


COPES Pressure Reducing and D 
heating Station handles up to 25, 000 
pounds of steam per hour from 450 
psi and 509 F to 220 psi saturated. Pres- 
sure and temperature are held within close 
limits demanded for efficient operation of 
process equipment. 
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Thus you avoid high veloci- 
ties, vibration, “chatter’’ and 
wear. Your final pressure and 
temperature are not upset by 
-but hold within 
the limits you specify. 


“‘hunting”’ 


Your reducing valve has a 
high lift to equalize wear over 
more of the piston area, in- 
creasing service life. Your De- 
superheater completely atom- 
izes the cooling water, even at 
the lightest flows. 


+ 


Bulletin 477 tells the story of 
these accurate, quiet controls. 


Write for your copy now. 


NORTHERN EQUIPMENT CO. 
201 Grove Drive, Erie, Pa. 


BRANCH PLANTS: Conada, England, France, 
Austria, Italy. Representatives Every where 


Weadguarters for... 
Feed Water Control Excess oF 
Constont Pressure Control, Steam or Water 
Liqued Level Controt Belenced Votves 
Desuperheaters Roster Steam tem 

perature Control lew Woter Alorms 


Ly, 
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PLANT EQUIPMENT NEWS 


Pybjished monthly as a service to readers 


Two examp’es of finished welds carried out by the new cold- 
welded process shown above. The weld comes about by simply 


HERE’S SOUND WELDING BY COLD PROCESS 


P201 © Sensational new process, recently 
developed by the General Electric Co Ltd, 
of England, welds nonferrous metals with- 
out heat, adhesives or chemicals, merely 
by squeezing them together with properly 
shaped dies. Metals so far successfully 
cold-welded include aluminum, duralumin, 
cadmium, lead, copper, nickel, zinc and 
silver. 

Procedure is extremely simple. With 
aluminum, for example, the contact sur- 
faces are wire brushed for a few seconds. 
Parts are then lapped and squeezed be- 
tween dies designed to produce properly 
shaped indentations on both sides. The 
welding is then complete. 

In the cold-pressure process of welding, 
the metal is made to flow away from the 
welding point. It seems that this flow 


carries away the last trace of oxide, permit- 
ting a true molecular bond. Exact shape 
of the tool is an essential part of the 
process. 

Three techniques so far evolved include 
the straight weld, the ring weld, and the 
continuous seam weld. The straight weld 
can be used for box seams, for sealing 
tube ends, and for other forms of lapped 
joints that are almost equivalent to butt- 
welds. 

The ring weld can be used to seal the 
end of a flanged tube, to join a flanged 
tube to a plate, or to join two disks at 
edge to make an air-pressure cell. 

The seam weld has many applications 
for tube making and for sheathed cables. 
Coldweld Corp, 10 E 40th St, New 
York 16, N. Y. 


HIGH-SPEED REAMER P220 

Standard and special high-speed reamers 
are now made with high-cost high-speed 
steel firmly secured in recesses of low-cost 
low-carbon steel-tool bodies. 

Rolling process under the Palm patent 
involves no application of heat as in weld 
ing and brazing, to deteriorate temper, 
hardness and durability of cutter blades. 
Standard reamers are available up to 6-in. 
dia. Step reamers and specials can be built 
to specifications. 

Halsey Products Co, 29706 Grand River 


Ave, Farmington, Mich. 
For further data on above items use 
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TRASH PUMP P206 

Pumping unit handles trash and has 
impeller without vanes or blades on which 
trash or other fibrous material can catch. 
Impeller is like a corkscrew. The curved 
channel starts with a small radius at the 
axis of rotation and fans out in a helical 
path. Thus, centrifugal action throws the 
fluid against the side of the discharge chan- 
nel, 

Because the channel sides slant forward, 
the fluid carrying with it solids and trash is 
driven along the channel. At its suction end 
the channel has the same diameter as the 


reply cards on page 192a, identifying 


Your information center for new 


products to solve plant problems. 


Spot what you need, use handy 
cards to request more details 


squeezing pieces together with properly shaped dies. Etching, 
right, above, shows that metal flows together in a true bond 


inlet pipe, so almost anything that can 
enter the pump will be carried through 
without clogging. Pumps are available in 
sizes of 2- to 5-in. suction. 

Fairbanks Morse Co, 600 S Michigan 
Ave, Chicago 5, IIL. 


DUST COLLECTOR P224 

Self-cleaning paddle-wheel fan driven by 
a 5-hp motor removes dust, lint, shavings 
from industrial processes into Model 30 N 
0 Dustkop dust collector. 

Air velocity reaches 10,400 ft per min to 
pull 3630 cfm. Model takes up 28x49 in. 
floor space and stands 82 in. high. 
Aget-Detroit Co, Ann Arbor, Mich. 


RESISTANCE METER Pp249 
Vibropot pushbutton-operated instrument 
is an accurate de ohmmeter and ac im- 
pedance bridge, as well as an instrument 
applicable for earth-resistivity measure- 
ments. Suitable for testing resistance to 
earth of man-made grounds. 
Associated Research, Inc, 3758 West 
Belmont Ave, Chicago 18, IIL 


GAGE 

Illuminated gage has dial, with black 
hlackground with ultraviolet phosphorescent 
pointer, numerals and graduations. Plain 
white illumination can also be supplied. 
Gage comes in standard 4'4-, 6- and 8%-in. 
dial sizes. 
Helicoid Gage Div, American Chain & 
Cable Co, Ine, Bridgeport 2, Conn. 

(Continued on page VB) 
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... FROM ONE SOURCE OF SUPPLY 


SAFER CONTROL FOR MANY SERVICES, Crane Ferro- 
steel Globe and Angle Valves—especially designed for high pres- 
sure ammonia refrigeration service—also find wide application 
on air, gas, oil and chemical lines where heavy, all-iron construc- 
tion is desired. Special Crane seating design, rugged construc- 
tion, and precise manufacture combine to make these valves 
safer, more efficient on all heavy duty services. 

For volatile and hazardous fluids, these valves are supplied 
with a lead face disc specially designed for tight seating. For 
high temperatures and certain corrosive conditions, a case-hard- 
ened steel disc and seat can be supplied. Available with tongue 
and groove flanged ends, or screwed ends with extra long threads, 
and recessed for soldering. See your new No. 49 Crane Catalog, 


p. 394-5. WORKING PRESSURES: 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 


Branches and Wholesalers Serving All Industrial Areas Sizes: '4 to 3 in.; Screwed or flanged ends, 


THIS AMMONIA COMPRESSOR INSTALLATION, FOR EXAMPLE, 
CAN BE COMPLETELY EQUIPPED BY CRANE 


EVERVTHING FOR EVERY PIPING SYSTEM - 


CRANE 


VALVES « FITTINGS « PIPE « PLUMBING AND HEATING 
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WATER SOFTENER P236 

Cold - process slurry-type precipitating 
softener and coagulator employs hydraulic 
energy for mixing the applied chemicals 
with previously formed precipitate. 

Flocculation occurs without the need of 
submerged mechanical moving parts. Com 
plementary recirculation of treated water 
maintains a uniform depth of slurry bed 
independent of load. Density of slurry is 
automatically maintained. 

Where filters are used for final clarifica- 
tion, a washer reclamation compartment is 
incorporated so filters can be economically 
backwashed with clean, chemically inert 
water without imposing increased flow rates. 
Worthington Pump & Mach Corp, 
Water Treating Section, Dunellen, N. J. 


GAS VALVE Pp240 
Series 3500 solenoid gas valve is designed 

for space heaters, furnaces, central-heating 

equipment, conversion burners, etc. 

Closing pressure is achieved by the com- 
bined force of (1) compression spring. 
pushing down on the plunger, (2) plunger 
assembly, which is heavier than that of 
ordinary solenoid valves and (3) pressure 
of the gas itself. Positive shutoff is assured 
by a seat of special synthetic material, un- 
affected by heating gas. 

Valve is available in 44, % and 1 in. sizes, 
with or without manual opening device. 
Low-voltage models are furnished with a 
transformer fully protected by a_ built-in 
thermal overload switch. Valve is AGA 
listed. 

Perfex, Corp, Milwaukee, Wis. 


PROGRAMING CONTROL P221 

Automatic starting and programing can 
be achieved for commercial gas and oil 
burners with the Fireye 24PJ8. 

The control automatically starts the 
burner and programs the sequence of fuel- 
valve opening, post-ignition timing, prim- 
ing and scavenging. It is used with 
electronic flame rod, 45JQ1, or photoelectric 
scanner, 45PH5, for continuous safeguard- 
ing against flame failure. A high-torque 
synchronous motor drives the timing cams. 
Combustion Control Corp, 77 Broad- 
way, Cambridge 42, Mass. 


VACUUM PUMP Pp245 

Combination condensate-return and vac- 
uum pump. Vodel VE, has one centrifugal 
pump for both functions with no close- 
fitting revolving parts. 

Vacuum is produced by use of a water- 
jet venturi system. All parts are easily 
accessible in the cast-iron unit. Bronze 
fittings apply throughout. It is sealed 
against air in-leakage with mechanical 
seals. Available in single and duplex 
models from 5000 to 25,000 edr. 

American Hydrovac, Dept PH, 290 
Scholes St, Brooklyn 6, N. Y. 


(Continued on page 150) 


Don’t Miss... 


- «+ Test Fixture that mounts on bench 
for checking hose assemblies, piping, 
tubing, gages and valves. Equipment 
consists of low-pressure pumps for fill- 
ing equipment, a 3-gal reservoir, a high- 
pressure pump page 192 


« «+ Control Valve designed primarily 
to handle corrosive fluids, gases or slurry 
or fluid-carrying solids in suspension. 
Packless valves are used and flow char- 
acteristic is substantially linear. page 182 


«++ Water Softener of the new-process 
slurry type. It applies a hydraulic force 
for mixing the applied chemicals with 
a previously formed precipitate. Floccu- 
lation occurs without any submerged 
mechanical moving parts page 148 


Chemical Feeder Control that 
provides an adjusted output from a 
chemical feed pump. Volume is con- 
trolled by varying the pump displace- 
ment from zero to full page 202 


. Centrifugal Pump with a 2-stage 
volute design in capacities ranging up 
to 825 gpm and heads to 800 ft. It has 
a watercooled, duplex, angular-contact 
thrust bearing page 186 


. « » Hydraulic Control that allows 
adjustment of output speed of a motor- 
driven variable-speed transmission. Con- 
trol can automatically regulate tension, 
speed, pressure, temperature, liquid 
level page 188 


Are Welder with a generator 
whose welding range goes from 40 amp 
at 20 v to 250 amp at 40 vy. page 204 


Combination Motor Starter and 
circuit breaker for controlling poly- 
phase motors from 1 to 100 hp. This 
combination incorporates several new 
safety features page 204 


...+ Transformer Loading Relay that 
operates when transformer loads get 
beyond normal self-cooling ratings. 
With it you can turn on cooling fans 
or sound alarms page 184 


... High Range Megohmmeter de- 
signed for electrical-resistance measure- 
ment over a range from 300,900 to 20,- 
000,000 megohms page 190 


And Next Month... 


Quick Steamer that can develop full 
working pressures in less than two min 
utes in sizes from 75 to 600 psi. 


For’ further data on above items use reply cards on page 192a, identifying your request with letter P and number 
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A Two-Pass Surface Condenser 
with built-in reverse flow 
valve, serving a 10,000-kw. 
turbo-generator in pow :r plant 
of a large Eastern factory. 
Photo from Ingersoll-Rand 
Company, 11 Broadway, 
New York. 


This heart must NOT beat! 


@ This heart-shaped condenser must 
stand solid as a rock, silent and un- 
moving, if its tubes are to serve out 
their appointed time. Yet it is some- 
times true that changed conditions, or 
the operation of other machinery, will 
produce damaging vibration in a con- 
denser, no matter how perfectly it was 
originally designed, built and installed. 
The good old test of the palm of your 
hand against the condenser shell is 
not adequate; tiny unfelt quivers may 
be shortening tube life. Vibration ac- 
celerates corrosion in several ways. 
The alternating stresses in time pro- 
duce cracks across the grain of the 
metal, weakening it and giving corro- 
sive elements new points to attack. 


POWER February 


Vibration may also disrupt or disturb 
the thin film on the surface of the metal 
that protects it and helps reduce the 
rate of corrosive attack. Of course 
vibration is but one of a number of 
factors affecting the service life of con- 
denser tubes, and so when tube life 
becomes short we always suggest that 
samples from failed tubes be sent to us. 
If vibration is a factor, microscopic 
examination will show it. Other in- 
fluences will be sought, and in the end 
we may be able to make suggestions 
that should materially extend the time 
between re-tubings, restoring the con- 
denser to the original efficiency. Why 
not use our know-how as well as our 
tubes and tube plates? 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md. ; Chicago, 
Detroit, Mich.; Los Angeles and 
Riverside, Calif.; New Bedford, 
Mass.; Rome, N. Y.—Sales Offices 
in Principal Cities, Distributors 
Everywhere. 
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POWER UNITS P202 
Three 4-cylinder gasoline-engine power 
units complete an extensive line ranging 
from 39 to 935 cu in. displacement. Com- 
panion diesel-engine power units range 
from 127.5 to 935 cu in. Model JX4E is 
344x4% in. for a displacement of 164 cu 
in.; Model JX4C is 3%x4% in. and 188 
cu in.; Model JX4D is 4x4% in. and 214 
cu in. They are designed for high-speed 
heavy-duty service wherever portable power 
can be used to advantage and are available 
in open, closed or base-type mountings. 
Engines have five main bearings; crank- 
shaft is counterbalanced and Tocco hard- 
ened. Combustion chamber in cylinder 
head has high-turbulence design. Exhaust 
valves feature austenitic heads welded 
to hardened nickel-steel stems.  Full- 
length water jackets are provided, with 
intake and exhaust valve passages designed 
for maximum cooling of valve seats and 
steam. 
Hercules Motors Corp, Canton, Ohio 


PLUG-IN WIRING STRIP P252 

In addition to providing a spread of 
electrical outlets at either 6- or 18-in. inter- 
vals, new multi-outlet assembly allows 
plugging-in grounded or ungrounded port- 
able electrical equipment in every recep- 
tacle. Besides conventional two slots in each 
receptacle, there is an adjacent third 
grounding slot. 

Type CF2-G strip has a 24gage steel 
channel to handle two No. 12 insulated 


For further data on above items use 


conductors. Complete installation is made 
by joining 6-ft standard lengths of strip. 
National Electric Products Corp, 
Chamber of Commerce Bldg, Pitts- 
burgh 19, Pa. 


TIMING RELAY p248 

Pneumatic relay with synthetic-rubber 
bellows for controlling tripping time. Avail- 
able for ac or de application, relay’s range 
is easily adjustable from 10 cycles to 3 
minutes with an accuracy of + 10%. 

Relay resets instantaneously. Perform- 
ance is unaflected by temperature, humid- 
ity or vibration. 


Allen-Bradley Co, Milwaukee, Wis. 


SOLDER ALLOY P217 

Hard-type low-melting, high-strength 
Eutecrod 192, solder alloy, joins aluminum 
to steel, bronze and copper as well as 
aluminum. 

New alloy comes in 1/16, 3/32, % in. coil 
forms. It is recommended for sealing cracks, 
spot welds, and general aluminum solder- 
ing. Bonding temperature is 650-700 F; 
tensile strength is 11,000 psi. 

Eutectic Welding Alloys Corp, 40 
Worth St, New York 13, N. Y. 


ROLLER CHAIN Pp251 
BA assembly consists of a 5-ft basic 
length of standard riveted roller chain with 
a new single-pin connector. Connecting 
link uses one detachable pin and one rivet. 
It is necessary to remove only one pin to 
disconnect chain. Single-pin connector has 
a distinctive tear-drop shape for easy iden- 
tification. 
Chain Belt Co, 1600 W Bruce St, Mil- 
waukee 4, Wis. 


ALUMINUM BRAZING WIRE P215 
Greater corrosion resistance, better ability 
to withstand pressure feature the No. 718 
aluminum brazing wire, brought out by 
the manufacturer to replace its No. 716. 
The new wire is sold in 3/32- and 4s-in. 
diameters. Standard package for coil weighs 
about 55 lb. The company recommends Elite 
aluminum brazing flux be used in conjunce- 
tion with the wire. 
Air Reduction Sales Co, 60 E 42nd St, 
New York 17, N. Y. 


VALVE TOOLS P237 
Valve seat ring wrenches are made of 
heat-treated alloy steel. In use, the union 
bonnet ring of the valve acts as a guide, 
hearing against a shoulder on the wrench. 
Fig. 1652 wrench has a threaded collar 


reply cards on page 192a, identifying 


that provides for adjustment on different- 
depth valves. It is designed primarily for 
bronze Renewo and Ferrenewo plug-type 
valve from %4 to 3 in. Fig. 1656 wrench is 
designed for AAR plug valves from %4 to 
2 in. 

For screw-over bonnet valves, which do 
not have union bonnet rings, Fig. 1653 
bronze retaining ring holds the wrench 
firmly in place. 

The Lunkenheimer Co, Beekman & 
Waverly Ave, Cincinnati 14, Ohio 


i 


VIBRATION ISOLATOR p2i4a 

Steel channel floating in rubber between 
two steel angles, welded to a steel plate 
for bolting down, make up the Finnflex 
SP-9 vibration isolator. 

Correct angularity between steel and 
securely bonded rubber enables the isolator 
to approximate the flat spot on a stress- 
strain curve of relative slope. Because the 
spring index (load divided by deflection) 
is not constant, resonance is avoided, 

When a machine bolts to the top channel 
of the SP-9 mount, the entire weight is 
carried by rubber-in-shear. These mounts 
provide for a specific load varying from 40 
to 3000 Ib each. Finnflex SP-9 is available 
in any length up to 30 in, and in four rub- 
ber stiffnesses for loads of 40, 50, 70 and 
105 lb per inch of length at '4-in. deflection. 
Finn & Co, 2850 Eighth Ave, New York 
30, N. Y. 


COOLING TOWERS 

Compact, extra quiet, induced-draft cool- 
ing towers, Type E, of galvanized steel fit 
in well with small, packaged, watercooled 
air-conditioning and refrigeration condenser 
units. 

Warm water from the condenser section 
of the refrigerating unit goes to a water- 
diffusion pan on top of the tower. Perfora- 
tions in the floor of, the diffusion pan let 

(Continued on page 182) 
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; EXAMPLE of the economies afforded by 
Dowell Service is reported in the case of a midwestern 
refinery using five 300,000 lb. per hour boilers to 
generate electrical power. Before Dowell Service was 
used in the plant, boilers were usually down two 
weeks whenever repairs became necessary—during 
which time electricity was purchased from an out- 
side source. Using Dowell Service to do the internal 
surface cleaning, the boiler is back in use in one week 
instead of the usual two! And the Dowell part of the 
operation takes just one day! 


Quick, Effective Maintenance Service 
Cuts Total Down Time in Half 


Dowell Service, using the experience of thousands of 
successful jobs, offers you the solution to mainte- 
nance problems of this type. It is backed by strong, 
continuous research programs, both in Dowell’s own 
laboratories and in those of The Dow Chemical 
Company. This research provides the means for an 
improving service with an increasing degree of 
effectiveness and safety. 


When you call on Dowell Service for your mainte- 
nance cleaning, experienced Dowell engineers do the 
job for you. They bring the special equipment— 
truck-mounted tanks, mixers, heaters, and propor- 
tioners—necessary for controlled cleaning. No dis- 
mantling or scaffolding is required. Liquid solvents 
are pumped into the equipment through regular 
connections. Down time is held to a minimum. 


For quick, practical, economical cleaning of boilers, 
heat exchange equipment, water lines and water 
wells, call the nearest Dowell office. Free cost 
estimates gladly given. 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL 


Cleveland 13 
Pittsburgh 19 
Detroit 2 
Chicago 2 
Wilmington 99 St. Lovis 8 
Richmond 19 Indi Hi 


Lovisville 
Kanses City 8 Mt. Pleasant, Mich. 


Long Beoch, Oakland, Cosper: Dowell A 
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4 vision, hydro-matic drive and supersonic planes. 


It’s no stretch of the imagination, rather, robust realism to call our past half 
century a Miracle—U.S.A. 

America has set an amazing record of progress in 50 years — but a moment in 
the history of civilization. A record unequalled by any other political or economic ° 
system. 

Merely by broad brush strokes, we can all visualize this miracle. Remember the 
crystal set, the hand-cranked car, the biplane? A far cry from our FM radio, tele- 


And here’s another phase of the miracle that went hand-in-hand with these and 
the myriad of intertwined technological advances — ranging from the radio telephone 
and Bakelite to the X-ray tube and teletype ... and to atomic energy and its un- 
told potentialities. 


3 Since 1900 we have increased our supply of machine power 44 times. 


% Since 1900 we have more than doubled the output each of us produces for 
every hour we work. 


% Since 1900 we have increased our annual income from less than $2400 per 
household to about $4000 (in dollars of the same purchasing power), yet... 


4 Since 1900 we have cut 18 hours from our average work week—equivalent to 
two present average workdays. 


How did we do it? The basic cause for this composite miracle has been the 
release of human energy through FREEDOM, COMPETITION and OPPORTU- 
NITY. And one of the most important results is the fact that more people are able 
to enjoy the products of this free energy than in any other system the world has 
ever known. 


THIS IS THE MIRACLE OF AMERICA. . 


. it’s only beginning to unfold. 


Published in the public interest by: 


McGraw-Hill Publications 
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ENGINEER’S BOOK 


REVIEWED IN THIS ISSUE 
ELEMENTS OF THERMODYNAMICS AND HEAT TRANSFER 


STEAM POWER PLANTS 


HEATING, VENTILATING, AIR-CONDITIONING FUNDAMENTALS +» PUMP Q&A 
FUNDAMENTALS OF POWER-PLANT ENGINEERING + RADIANT HEATING 
CURRENT RESEARCH AND DIRECTORY OF MEMBERS » METHODS OF JOINING PIPE 
STEAM, AIR AND GAS POWER + THE COLUMBIA: POWER HOUSE OF THE WEST 
DE LAVAL ENGINEERING HANDBOOK + THE ELECTRIC POWER INDUSTRY 


NUMERICAL ANALYSIS OF HEAT FLOW - 


HEAT POWER FUNDAMENTALS 


Heat Transfer 


Numericat ANALysis or Heat Fiow. By 
G M Dusinberre, professor of mechanical 
engineering, The Pennsylvania State Col- 
lege. 227 pp, illust, tables, 6x9%. $4.50. 
McGraw-Hill Book Co, 330 W 42nd Street, 
New York: 18, N. Y. 


By assuming a material completely homo- 
geneous the calculus may be applied in 
solving problems of heat flowing through it. 
Many of the methods of calculus originated 
in the study of heat-flow problems. This is 
known as the analytical method. However, 
despite the implied exactness of the mathe- 
matical concept, it is only an approxima- 
tion of the true conditions. 

Another approximation represents the 
material as a finite network of points. The 
scale of the network exceeds the actual 
discontinuities between the molecules of 
the material under study. This method, 
called the numerical method, can be solved 
graphically also. Again, though, it can be 
only an approximation of real conditions. 

The book compares the two methods 
where possible and shows that the dis- 
agreement in solutions is negligible in com- 
parison with other uncertainties and as- 
sumptions that must be made in applying 
the methods. Problems of both steady-state 
and transient conditions are discussed. 

The author warns that the book is not 
adapted to casual reading. The reader 
who wants to learn a better and newer way 
of solving heat transfer problems will find 
here a new tool. 


Power-Plant Engineering 


FUNDAMENTALS OF Power-PLANT 
NEERING (1949). By George E Remp, asst 
prof of mech engrg, University of Florida. 
347 pp, 5%2x8'2 in. $6.50. The National 
Press, Millbrae, Calif. 

Reproduced from the author's typescript 
by lithography, this book was prepared 
primarily for use in Prof Remp’s own 
classes. Engineers may find it a useful text 
for brushing up on fundamentals of steam 
power. 

Using his experience as plant operator 
and teacher, the author has chosen to start 
with a study of load curves and power- 
plant economics. He goes on to an exami- 
nation of power-plant cycles and basic prin- 
ciples of plant components. There are also 
chapters on load division, diesel-electric, 
hydroelectric and gas-turbine power plants. 


154 


For study purposes, examples are given 
throughout and one series of projects is 
included as an aid to the instructor. 


Steam Power Plants 


Power Piants. By P J Potter, 
University of North Dakota, 503 pp, illust, 
tables, 6%x9%. $6.50. The Ronald Press 
Co, 15 E 26th St, New York 10, N. Y. 


This text is written for elementary courses 
in steam power-plant engineering and de- 
sign. From a basic presentation of physical 
data on fluid flow, methods of designing 
piping systems are introduced. A résumé of 
pump construction and operating character- 
istics lays the groundwork for their applica- 
tion. A brief introduction to heat transfer 
leads to problems in conduction, radiation 
and insulation. Typical forms of boilers, 
heat exchangers, turbines, steam engines, 
auxiliaries are discussed. Their final integra- 
tion in a plan is treated in a chapter on 
heat balance. 


Pump Q and A 


Piume Qtestions AND Answers (1949), 
By Roy Carter, lgor J Karassik, Elliott 
F Wright, V deP Gerbereux, W C Mumford 
and Albert M Shaw, pump engineers, 
Worthington Pump & Machy Corp. 346 
pp, 6x9 in., illust, cloth. $5. McGraw-Hill 
Publishing Co, 330 W 42nd St., New York, 


Here are assembled nearly 700 questions 
and answers on centrifugal, vertical-tur- 
bine, regenerative-turbine, rotary and recip- 
rocating pumps, written by six pump 
engineers, each an expert in his field. These 
questions deal with construction, applica- 
tion, operation, installation, maintenance 
and trouble shooting. They are divided into 
five major sections, one for each of the 
types named, 

The section on centrifugal pumps de- 
seribes these units and their parts, divides 
them into the classifications where they 
generally fall, and treats of the material 
used in their construction. Application, in- 
stallation and maintenance are given a 
complete treatment along with troubles, 
symptoms and causes. The final chapter 
on centrifugals deals with priming, always 
an important subject. 

Sections for the other pump types follow 
the pattern for centrifugals. Each section 
has a carefully worked out and exhaustive 
analysis of the pump’s common troubles, 


SHELF 


their symptoms and causes, and how to 
correct them. 

Of the several books on pumps this is 
the most practical and useful for those 
interested in applications and operation. 
The questions and answers were originally 
published in Power over a 3-year period. 
During that time the editors received hun- 
dreds of letters requesting reprints. 


Radiant Heating 


Rapianr Heatinc. By T Napier Adlam, 
vice-president, Sarco Mig. Co. S04 pp, 
6x9, cloth, over 335 illust, 19 tables. $6 
Published by The Industrial Press, 148 
Lafayette St, New York 13, N. Y. 


This second edition covers the latest and 
most important developments in the U.S. 
and Europe. There are 16 chapters, open- 
ing with heating terms most commonly 
used, with definitions for all. 

Material on ceiling panels has been 
added to include enclosed convector panels, 
gravity warm-air panels and forced warm- 
air panels. Chapter on floor panels has 
been increased to cover research on physio- 
logical aspects of heated floors. 

Because of the great interest in snow 
melting and the increased number of snow- 
melting installations, considerable practical 
information has been worked in to help 
those designing such systems. 

Back part of the book features 78 work- 
ing charts for easy direct determination 
of pipe sizing, covering both iron or steel 
pipe and copper tubing. 


Heat Power 


Power Funpamentats. By C M 
Leonard, professor of mechanical engineer- 
ing, Oklahoma Agricultural and Mechanical 
College, and V L Maleev, professor emeritus 
of! mechanical engineering, Oklahoma Agri- 
cultural and Mechanical College. 596 pp, 
illust, tables, 6%x9. $5.75. Pitman Pub- 
lishing Corp, 2 West 45th St, New York 19, 


This introductory text in heat power 
covers fundamentals of energy as used in 
power equipment. It reviews the general 
energy equation, thermodynamic Jaws and 
the Carnot cycle and relations of elemen- 
tary thermodynamic properties. Basic 
principles of steam engines and turbines 
are examined as well as their associated 
condensing equipment, boilers and auxil- 
iaries, 

Three chapters are devoted to fuels and 
fuel-burning equipment and boiler draft 
systems. One chapter each is devoted to 
internal combustion engines, gas turbines 
and refrigeration. 


Pipe Joining 
Metuops oF Joininc Pree. By J E York, 
building service engineer, Stone & Webster 
Engineering Corp. 236 pp, 54x84, cloth, 
well illustrated. $3. Published by The In- 
(Continued on page 170) 
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OUR FUEL SAVING AMOUNTS 10. 14.9% 
WA 


WETH A SWARTWOUT 


based on 150# sat: 

: pressure. For SO# sat, 
boiler pressure fuel saving 
St over values shown here. 


ATMOSPHERE 


CHART ABOVE shows how much fuel you save by utilizing residual 

energy in exhaust steam. What is temperature and pressure of your } 
"| exhaust steam? What is temperature of your boiler inlet water? For the 
"assumed Operating conditions projected above, you save 14.39% fuel 
‘by installing a Swartwout feed water heater! And at the same time, 


FUEL SAVING—PERCENT 


}you improve boiler operation in other important ways: faster steam: | 
jing rate; temperature strain relief; removal by deaeration of soluble 


200 190 180 170 160 150 140 130 120 NO 100 90 ‘80 70 60 50. 40° 
YOUR PRESENT INLET WATER TEMPERATURE 


COUNTERFLOW heating and deaerating, a feature of all Swartwout feed 
water heaters, assures efficient removal of contaminating gases, Just 


before dropping into storage section, feed water is in contact only with clean 
steam, thereby preventing reabsorption of oxygen. Through counterflow, 
last traces of oxygen are removed from feed water according to law of 
partial pressures of gases. 


VENT CONDENSER is smaller in heaters 

utilizing counterflow principle. Be- 
cause less steam does more work, a large 
condenser is totally unnecessary ~ im- 
portant from the standpoint of mainte- 
nance economy. Swartwout makes acom- 
plete line of deaerating and open heaters 
~from 5,000 to 300,000 Ibs. capacities. 


Swartwout 


POWER PLANT EQUIPMENT 


SEND FOR BULLETIN S-18-E » THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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The future looks good for power engineers. I said 
that last month, and I'll say it again. Thirty years 
from now our country’s production and our stand- 
ard of living will be much higher than we may even 
dream possible. That's what the experts are con- 
stantly telling us. 


Now I'm no expert, but | know this: If America 
produces more goods, the amount of power gen- 
erated and consumed every day must go up too. 
More power means more responsibility for us, the 
power engineers. My only question is: Are we 
“ready” for it? 

Sure, if someone were to hand us a brand-new 
silver-plated plant and tell us to run it, most of us 
could step in and do it. But that’s not what I mean 
by “ready.” 


Suppose your plant is part of a manufacturing 
concern that’s doing more and more business every 
year. That means more and more power load. Some 
day the power plant will be too small for the load. 
What then? Will you wait for the factory manager 
to complain that he doesn’t have enough steam or 
electricity before you do something about your 
power shortage? 


Learn the Answers—Ahead of Time 


Or will you have tipped off the brass hats ahead of 
time? And as the man best qualified to talk about 
your own plant, will you have a plan of your own 
ready—a plan showing the best way to boost eapac- 
ity as the business grows? 


Suppose, for instance, you're chief engineer in an 
office-building plant, or a department store, hotel 
or hospital, and you notice how uncomfortable 
everyone is in the summer time. Then ihe manage- 
ment calls you in to discuss air-conditioning the 
building. Will you have some sort of tentative plan 
ready? Will you know answers to questions like: Is 
cooling water available? Can the plant take the 
additional load? Can the roof hold a cooling tower? 
and many other questions to be answered before 
seriously considering air conditioning? Or will 
management have to turn outside your department 
for initial help because you haven't kept yourself 
well informed? 

The future looks good for power engineers—if 
they take advantage of it. That means each one of 
us must think seriously about the future needs of 
our plants. We must learn the answers ahead of time, 
or take a back seat as someone else picks up the reins. 
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Power plant of 
Republic Aviation 
Corporation, 
Farmingdale, N. Y. 
Texaco Ursa Oil 
has lubricated one 
of these 300-h.p. 
Chicago Pneumatic 
Diesels for eight 
years, and the other 
for seven years. 


Texaco Ursa Oils are especially made for Diesel 
lubrication. Their high resistance to oxidation, heat 
and pressure means clean operation . . . freedom 
from power-killing carbon, sludge and varnish . . . 
lower maintenance costs... reduced fuel con- 

When Republic Aviation Corporation’s Diesels sumption, 

were overhauled after 10,000 hours of operation That is why leading Diesel engine builders ap- 

with Texaco Ursa Oil, Mr. Bob De Fau, Chief prove Texaco Ursa Oils, and why more stationary 

Stationary Engineer, reported as follows: Diesel b.p. in the U. S. is lubricated with Texaco 
“All rings were found to be free, and cylinder Ursa Oils than with any other brand. 
walls showed a minimum amount of wear. Get top performance from your Diesels. A Texaco 
Engines have since been in operation for more Lubrication Engineer will gladly help you. Just call 
than 6,000 hours and at present use about the nearest of the more than 2,000 Texaco Whole- 
1 gallon of make-up oil to each 19 hours of sale Distributing Plants in the 48 States, or write 
running. Same oil is also used for lubrication The Texas Company, 135 East 42nd Street, 
of valve stems.” New York 17, New York. 


TEXACO Ursa Oils. 


FOR ALL DIESEL ENGINES 


TUNE IN . . . TEXACO presents MILTON BERLE on television every Tuesday might. METROPOLITAN OPERA radio broadcasts every Seturdey afternoon 
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ELECTRIC COUNTER OF 5-E-60. 


COAL SCALES ASSURES ACCURACY 


Electrical operation of counters on 


S-E-Co. Coal Scales means that there are 


no mechanical connections required be- 


tween the counter and any part of the 


weighing system. Therefore, there can 


be no errors in weights due to improper 


adjustment of a mechanical linkage. 


Counter may be located 


on scale or where desired. 
Why not use S-E-Co. 


Coal Scales in your plant 


and obtain accurate coal 


weights with the electric 


counters, 


Write for bulletin. 


STOCK ENGINEERING COMPANY 
T15P Hanna Building »* Cleveland 15, Ohio 


ELECTRONICS 


(Continued from page 124) 
large section. On the other hand, for 
surface case hardening the frequency 
may be as high as 1,000,000 cycles per 
sec. Frequencies used in dielectric heat- 
ing range from 2,000,000 to 100,000,000 
cycles per sec. Most dielectric heating 
is done at frequencies between 10,000.- 
000 and 30,000,000 cycles per second. 

Oscillator Operates Relays. Fig. 8 
diagrams an oscillating circuit used to 
operate a relay. In this circuit arrange- 
ment the grid circuit is tuned (oscil- 
lates). Having the grid circuit tuned, as 
is usual for relay operation, has the 
same effect as when the anode circuit 
is tuned for induction and dielectric 
heating, Fig, 1 to 5. 

In Fig. 8 the relay coil, being wound 
on an iron core, has very high induct- 
ance, and practically blocks the flow of 
high-frequency current through it. Coil 
L and L: have comparatively low in- 
ductance, being wound without an iron 
core. They are spirally wound in flat 
disks so their faces can be placed near 
each other. 

For elevator control service the inside 
faces of the two disk coils are about 1 
in. apart. In meters and other devices 
the coils are small, and may be only 
a small fraction of an inch apart. They 
are placed this way to get a good in- 
ductive couple between them. Then a 
change in coil Z current will induce a 
voltage in coil Z:, the same as the 
primary winding of a transformer in- 
duces a voltage in the secondary. 

Normally the grid circuit oscillates 
at about 200,000 cycles per sec, and 
current flows through the tube for a 
short part of each cycle. Since the anode 
current changes so rapidly, inductance 
of L and the relay coil keeps the average 
flow to only a small part of that re- 
quired to actuate the relay. The relay. 
therefore, remains inactive. 

When the coupling between coils 1 
and L: is broken, as can be done by a 
metal plate between them, Fig. 9, grid 
circuit oscillations stop. The grid bias 
drains off through resistor R and the 
tube passes a steady direct current. 
which readily passes through JL and the 
relay coil. This current actuates the 
relay. 

Relay-Circuit Operation. Ty study 
circuit operations, Fig. 8 and 9, let 
us first consider only the anode part of 
the hookup, Fig. 10. Assume the grid 
has a minus bias to block the tube. 
Under this condition capacitor Cy grad- 
ually becomes charged to the polarity 
shown. This circuit is from — line, C:, 
coil RE, and to +- line. When the ea- 
pacitor is charged to line voltage, cur- 
rent ceases to flow. 

Now assume the grid bias is suddenly 
removed or made plus. The tube con- 
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Constant Repair and 


Replacement ates s with the 


LIST 960 


...the long lasting 
Gate Valve! 


j 


Unlike ordinary valves, the Chapman 960 is extra-sturdy to 
give you longer trouble-free service. And here’s why — 


1. Body and yoke are made of tougher forged steel. 


. A flanged, forged-steel packing gland protects 
threads on valve yoke from rust and corrosion. 


. No gaskets to blow. 


4. Repack it under full pressure — no pressure trans- 
mitted to valve stem. 


. Newly designed stem and wedge gate connection 
gives 50% increase in strength at points where 
extreme stress can develop. 


. Malcomized stainless steel seat rings and wedge 
faces ensure maximum wear resistance. 


So for your best buy specify the 
Chapman List 960. Available in sizes 
from \" to 2” — carbon steel for 
pressure range 2000 pounds at 
100° F., 380 pounds at 1000° F. For 
higher pressures, specify List 990. 


The Chapman Valve 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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Time clause in housing project paving contract stood good chance of being invoked 


Contractor saves penalty of $500 
= by investing $3.84 in Air 


when equipment broke down at 5 p.m. So 10-lb. carton of replacement parts was 
Air Expressed from 1200 miles away. Delivered in just 8 hours. The Air Express 
charge was only $3.84—and contractor completed job on time. 


door-to-door service. Anytime delivery, 
7 days a week. Makes the world’s fastest 
shipping service the most convenient. 


Air Express goes by Scheduled Airlines; 
extra dependability, experienced han- 
dling. Shipments keep moving. Regular 
use keeps any business moving. 


Only Air Express gives you all these advantages 


World's fastest shipping service. 


Special door-to-door service at no extra cost. 

One-carrier responsibility all the way. 

1150 cities served direct by air; air-rail to 22,000 off-airline offices. 

Experienced Air Express has handled over 25 million shipments. 
Because of these advantages, regular use of Air Express pays. It’s your best air 
shipping buy. For fastest shipping action, phone Air Express Division, Railway 
Express Agency. (Many low commodity rates in effect. Investigate.) 


Rates include pick-up and delivery door 
to door in all principal towns and cities 


A service of 
Railway Express Agency and the 


ducts and current through coil RE in- 
creases to a normal value to close the 
relay, Fig. 11. While this was happen- 
ing, voltage across the capacitor dropped 
to a value equal to line volts, less that 
across the relay coil. We can assume 
this to be one-half line volts. 

Capacitor C, is, therefore, charged to 
too high a voltage and it discharges 
through the tube and L. When its 
charge corresponds to one-half line 
volts, it ceases to discharge. This occurs 
simultaneously with the increase of cur- 
rent flow through coil RE. 

If we were again to make the grid 
minus, Fig. 10, the tube would be 
blocked and capacitor C, charged to 
full line volts. Returning to the condi- 
tions in Fig. 11, the tube would again 
conduct and C, give up part of its 
charge. If grid polarity were to change 
rapidly, because of the inductance of 
coils L and RE, the tube could pass 
only short-current impulses that could 
not close the relay. 

The grid’s oscillating circuit in Fig. 
8 changes the grid’s polarity about 
200,000 times per sec. The tube passes 
this number of current impulses; each 
impulse lasts for only a small part of 
each cycle of the oscillating circuit. 
Each current impulse through the tube 
and coil L induces a voltage in coil L,. 
In this way power is fed into the grid 
circuit to keep it oscillating and to hold 
the relay open. 

Metal-plate Closes Relay. When a 
metal plate is placed between the coils, 
Fig. 9. eddy currents are induced in it. 
This plate acts as a short-circuited sec- 
ondary in a transformer to break the 
couple between L and L,. A voltage is 
no longer induced in coil L, and oscilla- 
tions cease. As the charge in capacitor 
C, drains off, grid bias drops to zero 
and the tube conducts a steady de cur- 
rent. This current flows through coil 
RE and closes the relay. 

The relay remains closed untit the 
plate moves out from between the coils 
to reestablish the couple between them. 
Again oscillations start in the grid cir- 
cuit and the relay opens. When the grid 
circuit is oscillating, only about 1 
milliampere passes through the relay 
coil, compared to about 15 when oscil- 
lations cease. 

On elevators the metal plates that 
pass between the coils are mounted on 
the hoistway wall or guide rails. Coils 
L and L,, the tube along with the ca- 
pacitors, are assembled as a unit and 
mounted on top of the car. Several of 
the units may be required for slowing 
down and stopping the car. They are so 
installed that, as the car moves up and 
down the hoistway, the stationary metal 
plates pass freely between the coils. As 
the car approaches a floor, the slow- 
down relays are first actuated, and final- 
ly the stopping relay stops the car and 
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TO MARK PROGRESS 
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FORGED STEEL FITTINGS—-SCREWED AND SOCKET WELDING—‘/s INCH THRU 4 INCHES 


SE Wen 


A COMPLETE LINE PRODUCED UNDER ONE ROOF 


Standardizing on Ladish assures unrestricted 
selection in meeting your entire fittings re- 
quirements. Here, at one responsible source, 
you get all three... Seamless Welding Fit- 
, tings, Forged Steel Flanges and Forged Steel 

MILWAUKEE SUBURB Fittings ...in a complete range of types, sizes 


DISTRICT OFFICES: New York © Buffalo © Pittsburgh © Philadelphia © Cleveland 


and materials, plus the dependability obtain- 
Chicago St. Paul St. Louis Atlanta Houston Los Angeles 


able only with Ladish Controlled Quality. 


| 
1 
SEAMLESS WELDING FITTINGS—'/2 INCH THRU 30 INCHES 
| 
| 
| FORGED STEEL FLANGES—-1/2 INCH THRU 30 INCHES—LARGE 0.D. THRU 96 INCHES “4 
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For the first time oil can now be easily and cheaply 
removed from return steam condensate down to the remarkably low 
point of .25 p.p.m.; under favorable conditions even as low as .1 
p-p-m., and without loss of heat or water softening values. 

The average skimming or trapping method of oil removal leaves 
12 to 20 p.p.m. of emulsified oil in the water. The better oil adsor- 
bent methods now widely used succeed in getting the residual oil 
down to 3 to 5 p.p.m. 

The new Sparkler process, a much improved method based on the 
oil adsorbent principle, reduces the residual oil to the remarkably 
low point of .25 p.p.m. with capacity for any required flow rate, 
and without loss of heat or water softening values. 

The engineering details of this new process will be very interest- 
ing to any power plant operator who is having difficulty with oil 
removal from return steam condensate. 

Write Mr. K. L. Carr, Sparkler Mfg. Co., Mundelein, Ill. Give 

a details of your problem. Our engineers will personally supervise 
Gn @ Gh gran te the installation of this new process in your plant to insure efficient 
provide a flow rate of 200 and satisfactory operation. 

gallons per minute. 


SPARKLER 
MANUFACTURING CO. 


MUNDELEIN, ILL. 


Makers of industrial horizontal plate 
filters for over a quarter of a century. 
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reduced to less than .25 p.p.m. | 
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Ankorite No. 909 is a square braided 
asbestos packing, soft and pliable, suit- 
able for any packing purpose on tem- 
peratures up to 500° F. 


Contains no graphite and is lubricated 
with a high temperature white lubri- 


cant, adaptable to any food handling 
apparatus. 


Also ideal for packing against gasoline 
and other hydrocarbon solvents, and on 
stainless steel parts. 


BRANCH OFFICES 


BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N. Y. 
CINCINNATI, OHIO 
CHICAGO, ILL. 
CLEVELAND, OHIO 


DAYTON, OHIO 
DETROIT, MICH. 
HOUSTON, TEX. 
INDIANAPOLIS, IND. 
LOS ANGELES, CAL. 
MILWAUKEE, WIS. 


MONTREAL, CANADA 
NEW ORLEANS, LA. 
NEW YORK, N. Y. 


SAN FRANCISCO, CAL. 

SEATTLE, WASH. 

SPOKANE, WASH. 

PHILADELPHIA, PA. ST. LOUIS, MO. 

PITTSBURGH, PA. TOLEDO, OHIO 
WILMINGTON, CAL, 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 


i SUITABLE FOR TEMPERATURES i 
| 
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S Reasons 
STRONG’ Traps 


Look for these three STRONG low-maintenance fea- 
tures in the STRONG 80 Series Inverted Bucket Trap: 
1. Anum-Metl Valve and Seat—guaranteed 

leakproof for one year; 
2. Bolted-in seat design—insures tight seal, 
easy servicing; 
3. Stainless steel bucket and trim. 
Compare these features with other traps! 

STRONG 80 Series Trap sizes 14" to 214", pressures 
to 250 Ibs., temperature to 500°F. (forged steel for 
higher pressures). : 

Dual outlet simplifies piping, bottom inlet keeps 
trap cleaner. Years of trouble-free operation assured 
by super-STRONG construction. 

Catalog No. 68 describes inverted, open bucket 
and other types of STRONG traps. Write today. 

*Trade Mark Reg. U.S. Pat. Off. 
STRONG, CARLISLE & HAMMOND COMPANY 


1392 West 3rd Street 
Cleveland 13, Ohio 


Anum Men 


Trode Mork 


Reducing Valve 70 Series Trap 


then levels it automatically at the floor. 

Oscillator in a Meter. The oscillating 
circuit may be placed in a meter, for 
example, in a temperature indicator. 
Coils L and L: are mounted on an ad- 
justable arm and set at the temperature 
in an electric furnace. The indicator’s 
pointer carries an aluminum foil vane. 

As the pointer swings to the desired 
temperature, the vane moves in between 
the coils. This stops the oscillations in 
the grid circuit to actuate a relay and 
reduce power input to the furnace. When 
the vane moves away from the coils, 
oscillations again start, and power is 
increased to the furnace. In this way the 
temperature is maintained practically 
constant. 

Here we have studied some high-fre- 
quency oscillating circuits and how 
they operate. There are many others 
but those we have considered give a 
general idea of their possibilities. For 
those who would care to delve into this 
subject further the following books are 
recommended. Electronics in Industry, 
by George M Chute, McGraw-Hill Book 
Co, New York; Electronics for Industry, 
by WI Bendz, John Wiley & Sons, New 
York: Elementary Industrial Elec- 
tronics, D Van Nostrand Co, New York: ’ 
Electronics for Electricians and Radio 
Ven, Coyne Electrical School, Chicago. 


WOOD FIRING 


(Continued from page 117) 
an even fuel bed. We discarded the 
steel rails after a few months’ operation 
and replaced them with cast-iron bars 
at the same angle and spacing. The 
steel sagged and buckled. 

Charcoal Firing. Charcoal falls 
through the grate into the water seal 
and is quenched. Initially, amount of 
moisture absorbed by charcoal ran 40 
to 50%. With this high moisture con- 
tent, attempts to mix it with coal fed 
to the pulverizers proved unsuccessful. 
Only a small part of the daily output 
could be used in the direct-fired re- 
finery boilers. Since about 15 tons 
were produced daily, there was a steady 
accumulation of charcoal. 

Finally we found that by altering the 
quenching arrangements to give a min- 
imum water spray, moisture content of 
the charcoal could be held to 20-25%. 
This was low enough to enable it to 
pass the pulverizers satisfactorily. It 
is interesting to note that, when grind- 
ing charcoal, wear on the pulverizer is 
about twice as rapid as with coal. 

Limited grate area kept output of 
these 40,000-lb-per-hr boilers to about 
22-24,000 Ib on wood firing. Using the 
charcoal, however, increased output by 
about 10-12,000 Ib. Temporary fuel 
pipes for charcoal were fitted between 
waterwall tubes. The fishtail opening 
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9 Y HIS unique mercury-steam turbine combi- 

] nation was built by General Electric for the 

; Public Service Company of New Hampshire. 

The new plant -- now in operation in Ports- 

mouth — teams two 7,500-kw mercury tur- 

bines (one cut open, center) with a single 

i( ] yy 25,000-kw steam turbine (left). Mercury 

vapor, which runs the smaller turbines, gen- 

erates steam when it is condensed for re-use. 

| } This steam, in turn, is superheated and used 


to power the larger turbine. There are no fuel- 


my fired steam boilers. 
This first mercury unit power plant — like 
so many other “‘firsts”’ in industry —is lubri- 
iy cated 100° by Socony-Vacuum. Famous 


Gargoyle D.T.E.Oil 797 helps protect costly 


. ° bearings and other parts. Other Gargoyle Oils 
eee gets the World Ss Greatest Lubrication help keep auxiliary equipment on the job. 


Knowledge and Engineering Service Why not get the world’s greatest lubrica- 


tion knowledge for your plant, too”? 


3345 


g 


+, 
43 


*The first mercury-steam power 
plant designed and co-ordinated 
as a unit station. 3 


) 


SOCONY-VACUUM OIL CO., INC., 
and Affiliates: 
MAGNOLIA PETROLEUM COMPANY 
GENERAL PETROLEUM CORP. 
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_ 
GENERATE THEIR OWN POWER WITH A 


SKINNER “UNIVERSAL UNAFLOW” 


STEAM 
ENGINE 


Engine room view of 800-kw, A-C Skinner 
Vertical ' Universal Unaflow” Steam 
Engine at Holgate Brothers Compony. 


“Old as the Nation.” 
In 1789, the year which saw 
George Washington take office 
as first President of the United | 
pany, Kane, Pennsylvania, was 
established. Through its entire 
history, Holgate has devoted 
its production to and has been 
a leader in the woodworking 
field. This 161 year old manu- 
facturer is today best known for Holgate Toys — famous 
among child educators, parents and children. 


An 800-kw. Skinner vertical “Universal Unaflow” steam 
engine-generator unit has been recently installed in the 
Holgate plant to supply electric power, with exhaust steam 
being used for heating and processing. Still in daily operation 
are two Skinner steam engines, one installed more than 20 
years ago. The installation of the new engine is testimony 
that “a repeat order is the best evidence of satisfaction.” 


Investigate the Skinner way of generating electric power, 
or of driving compressors, blowers, refrigeration and air 
conditioning equipment in your plant, hotel or institution. 
Catalogs and detailed information are available on request. 


For Over 80 Years, Doing One Thing Well— Building Steam Engines 


SKINNER ENGINE COMPANY, ERIE, PA. 


was about six feet from the grate. 

Slag Formation. One of our greatest 
difficulties was formation of an alkali 
calcium-silicate slag from the wood ash. 
This rapidly covered the whole grate 
area, requiring boiler shutdown. Con- 
tinuous air lancing, supplementing 
forced draft under the grate, overcame 
it. We observed that, with wood firing 
on the chain grates of the refinery 
boilers, this slag formation was small. 
Grate movement easily eliminated it. 

Third Conversion. A third boiler was 
later put on wood firing by feeding 
wood to a grate of steel rails with a 
slope of 60 deg. This was at the flue 
end of No. 4 reverberatory, which was 
on spare service during the reduced 
production enforced by the coal short- 
age. Our calculations indicated that. 
with continuous firing. the grate area 
would produce 50-60.090 per hr. 
Under steaming conditions, output 
actually averaged 40-50,000. 

We built a ramp to winch cars to a 
platform above the reverberatory’s rear 
end, about 10 ft above the grate. An 
entire carload was tipped at once 
through steel doors raised on counter- 
weights during charging. This furnace 
was intended to be of even more tem- 
porary nature than the others. It was 
quickly and cheaply constructed by 
utilizing three walls at one end of the 
reverberatory and erecting a front wall 
of magnesite brick within it. 

Nchanga Experience. At the Nchanga 
power plant, steam is generated by 
four International Combustion boilers 
rated 40,000 lb per hr at 360 psi and 
750 F. We built a dutch oven to carry 
heat and gas from the burning wood 
to the combustion chamber of one of 
these boilers. In this way we hoped 
to overcome the slag and charcoal prob- 
lems first experienced at Rhokana. 

Wood in 4-ft lengths was brought by 
cars to a platform above the oven. It 
was thrown by hand onto a_ grate 
sloping toward the exit end of the oven. 
Preheated forced-draft air at about 450 
F came in under the grate in four sep- 
arate compartments. We found that 
output had to be limited to 20,000 Ib 


WOOD-ASH ANALYSIS 
. .33.70% 
Alumina, Al.O;...........2.21% 
Lime, CaO....... -24.30% 
Magnesia, MgO. ae 
Phosphorus, P.O,... .. 5.44% 
Titania, TiO...... 0.01% 
Manganese, Mn,O, 0.54% 
Copper, CuO. . 0.87% 
Sulphur, SO.. .2.90% 
Soda, Na.O. 5.40% 
Potash, K.O 8.87% 
Nitrogen, N 0.03% 
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No other steam turbine 
offers you 


| SUCH WERSATILE 
STEAM NOZZLE CONTROL 


The larger number of hand valves you see on a Coppus 
Steam Turbine promises you greater operating economy. At 
least 607% of the steam nozzles can be individually controlled to give 
maximum steam pressure in steam chest .. . a guarantee of best 
water rates at any load. Maintenance economy, too, is 
assured by the hard chromium plating of the shaft at the stuffing 
box. It provides the best possible smooth, 
non-corrosive surface for packing rings. 


Coppus Steam Turbines, Type TF, driving chemical 
transfer pumps ot Celanese Corporation of 
America's Chemcel Plant 


Coppus Steam Turbines ranging from 
150 hp down fo fractional in 6 frame sizes 


MAKE TURBINE DOLLARS 
GO FARTHER 


Why waste money buying turbines with 
higher horsepower ratings than you 
need? The higher the horsepower rating, 
the higher the price. Save money by 
selecting the Coppus Turbine size closest 
to your requirements from 150 ip down 
to fractional. And when you do, you 
save operating and maintenance costs, 
too. That's what these other Coppus 
features are designed to do: exclusive 
pilot operated excess speed safety trip 
supplementing constant speed governor; 
choice of metallic or carbon ring packing 
assemblies. Designs available for back 
pressures up to 75 pounds; replaceable 
cartridge type bearing housings. For full 
details... 

WRITE FOR BULLETIN 135 
COPPUS ENGINEERING CORP., 
162 Park Avenue, Worcester 2, Mass, 
Sales offices in THOMAS’ REGISTER. 


7 hand valves for efficient partial load operation, 
(20” turbine shown) 


~ 2 row velocity-stage turbine wheel with stainless 
steel turbine buckets — statically and dynamically 
balenced 

~ 30-40 carbon steel shaft 
Oversized double row deep grooved ball bearing 
Stuffing box with metallic packing ring 


Heavy chrome plating of shaft through stuffing box 


3 nozzles always open 
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DEPENDABILITY and EFFICIENCY 


in metered pressure pumping © 


SULPHURIC ACID 


at all concentrations 


ipment which will handle pagner 
va 
id, in all concentrations, performing the sab 
ti aking the acid from atmosp 
and metering of Pro 
Pulsafeeder has 


Here is the equ! 


function of t 


to li 
pressure the 


ioning its 
agente box—but uses instead an hydrauli 
no 


it eliminates 

cally- ‘balanced diaphragm ney 
ts corrosion © pu 

leakace, preven 
of product, avoids loss of 
possible maintenance. Hundre 
e 
factory installations to back up thes 


ne pressure, 


e NO STUFFING BOX OR RUNNING SEAL 
HYDRAULICALLY-BALANCED DIAPHRAGM SEAL 


e POSITIVE DISPLACEMENT PISTON MEASUREMENT 


© FLOW RATE ADJUSTABLE WHILE IN OPERATION 


© OIL-BATH LUBRICATION OF ALL MOVING PARTS 


@ UNITS AVAILABLE 
FOR MANUAL OR 


AUTOMATIC CONTROL 


PULSAFEEDER 


per hr, since at ratings of 25-30,000 the 
fireclay refractory failed. 

A second boiler was later converted 
by erection of a dutch oven lined with 
magnesite brick. Design was modified 
to give greater hearth area and to 
shorten the distance flue gas had to 
travel to reach the boiler tubes. In the 
suspended-arch roof we used brucite 
bricks. These alterations resulted in 
much better performance and this unit 
operated satisfactorily at 30,000 lb per 
hr. A higher rate would undoubtedly 
have been obtained if wood could have 
been fed faster to the furnace. Actu- 
ally, output was limited by labor, trans- 
port and haulage difficulties around the 
front of the oven. 

Conclusions. Handling difficulties of 
wood firing, as well as the large amount 
of labor needed, makes it uneconomical 
except in emergencies. By supplement- 
ing meager coal shipments, however, it 
tided us over a bad period and kept the 
copper-mining industry from greatly 
reduced production or actual shutdown. 


TECHNICAL BRIEFS 


(Continued from page 138) 

The paper carries tables on operating 
and investment costs, as well as a dia- 
gram of the coal-handling layout. ASME 
paper No, 49-A-98. 


Batt- Rotier-Bearine Ipentirica- 
TION STANDARDS AND DESIGN SELECTION, 
by Aaron Hochman, Cataloging Officer, 
U. S. Navy. Few industrial products 
have become more indispensable, and 
undergone more rapid, wider speciali- 
zation than ball and roller bearings. 
These primary machine elements, pro- 
duced in special factories in many 
countries, enter into the construction of 
virtually every kind of mechanism with 
rotating parts used by the industries of 
the world. Their properties have fre- 
quently contributed greatly to technical 


‘and economic progress in different 


branches of engineering. 

Conditions that influence the selec- 
tion of a bearing type or size are varied 
and complex. Naturally the needs of the 
specific application control such factors 
to a high degree. Magnitude and type 
of external forces and stresses, speed 
of rotation, operating temperature, 
peculiarities of shaft mounting and 
housing fit, life and safety factor are all 
primary limitations in selecting the 
most appropriate bearing type and size. 
There is, however, one additional con- 


PISTON-DIAPHRAGM CHEMICAL PROPORTIONING PUMP 


WRITE for Bulletin 262 with complete description and specifications. 
LAPP INSULATOR CO., INC., PROCESS EQUIPMENT DIVISION, 273 MAPLE STREET, LEROY, W. Y. 


sideration to keep in mind. 

Service engineering is predicated 
upon the principle of high quality, low 
price, and availability of products. 
These desirable characteristics can be 
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TIMKEN bearings help provide high 
availability for stoker 


HIS Detroit RotoGrate Stoker 

is designed to burn up to 12 tons 
of coal and to produce over 200,000 
pounds of steam per hour. It is a 
heavy duty spreader type—a second re- 
peat order since 1940—just installed 
to provide additional dependable 
steaming capacity for a prominent 
automobile builder. 

Timken® bearings were selected 
to support the gearing that moves 
the massive grate slowly and continu- 
ously forward with minimum power 
consumption. 

Due to their tapered design, Timken 
bearings carry any combination 
of radial and thrust loads without 


deflection or end-play. Gears are 
held in proper alignment, preventing 
excessive wear and breakdown. Be- 
cause of the line contact between 
rolls and races, Timken bearings 
have tremendous load-carrying 
capacity. And since they’re made of 
the best steel ever developed for 
tapered roller bearings— Timken fine 
alloy steel—Timken bearings nor- 
mally last the life of the machine in 
which they are used. 

The true rolling motion and in- 
credibly smooth surface finish of 
Timken bearings insure minimum 
friction. Lubricants are retained, dust 
and dirt kept out, because Timken 


bearings permit the use of close- 
fitting closures. 


Backed by 50 years of bearing 
research and development, Timken 
tapered roller bearings are first 
choice throughout all industry. No 
other bearing can bring you a// the 
advantages you get with Timken 
bearings. Look for the trade-mark 
“Timken” on every bearing you use. 
The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


= This symbol on a product means 
its bearings are the best. 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL NOT JUST A ROLLER ("THE TIMEN TAPERED ROLLER “> BEARING TAKES RADIAL ©) AND THRUST 
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New Method Gives Precise 


Control in Air Conditioning 


Niagara “Controlled 


AIR 


Humidity Method” ra tT 
/ 
Uses Hygrol, Hygienic ( ) 
Liquid Absorbent > / 
SPACE FOR TO 
HUMIDIFIER ~ 

@ The Niagara “Controlled AND CONCENTRATOR 
‘Humidity Method” is a new IF REQUIRED 
system of air conditioning 
giving complete control of cobiicaanty 
temperature and relative HYGROL ~~ COOLANT 
conditions or varying them at 
the will of the user. Especial- — ~ 
ly, it provides dry air at normal 
atmospheric temperatures = 
with little or no refrigeration COOLANT 
required. A condition of 15 b-4 
grains of moisture per pound | 

! q ABSORBENT FROM 
of air at 85 deg. F. dry bulb Yu CONCENTRATOR 
temperature has been pro- 
duced without refrigeration. 


The apparatus is enclosed 
in a casing thru which the air 
is drawn by fans. The air is 
filtered and then enters a chamber 
where it is dehumidified in passing 
thru a spray of “Hygrol” Liquid (a 
hygienic hygroscopic chemical that 
absorbs the air-borne moisture and 
contains no salts or solids to precipi- 
fate) Inthe same chamber are located 
cooling coils which remove the latent 

eat of evaporation and also sensible 
eat as required, 

The absorbent liquid spray falls in- 

a tank at the base, where it is piped 
to a concentrator, removing moisture 
taken from the air. The re-concentrated 
liquid returns to the system. This proe- 


j 


(advertisement) 


NIAGARA CONTROLLED HUMIDITY METHOD — FLOW DIAGRAM 


ess is continuous, and the apparatus 
operates at full capacity at all times. 

The same equipment may be used 
to provide winter air conditioning 
when required, by installing a temper- 
ing coil at the outdoor intake, an hu- 
midifier, and a reheat coil above the 
eliminators. 

This equipment is manufactured in 
a range of sizes providing from 1000 
to 20,000 CFM of conditioned air from 
a single unit, and mutiple unit instal- 
lations are practical. It is expected 
that, by reducing the need for refrig- 
eration, the cost of air conditioning 
will be reduced by this method. Appli- 
cations generally are in a temperature 
range from 35 deg. F. upward. Below 
the freezing temperature of water. the 
Niagara “No-Frost” method is appli- 
cable. 

The equipment is protected by U.S. 
and foreign patents. Installations have 
been made in food and chemical proe- 
ess industries, in packaging hygro- 
scopic products, for preventing con- 
densation of moisture on metals and 
other products in storage, in air con- 
ditioning for laboratory control and 
for human comfort. 

For further information, write Niag- 
ara Blower Company, Dept. P, 405 
Lexington Ave., New York 17, N. Y. 
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combined only if the products are man- 


ufactured on a large scale. Such man- 
ufacture is possible only if user and 
manufacturer agree on a limited number 
vf constructions and sizes. 

A bearing that has given due service 
may have to be replaced by another, 
which must be so exactly like it in 
dimensions and characteristics as to 
preclude. all difficulty either during or 
after fitting. So farseeing engineers ex- 
pect and insist that bearings shall be 
produced in standard constructions 
within range of agreed dimensions. 

This paper presents a brief outline 

of the background of development of 
existing identification standards for ball 
and roller bearings, including a limited 
explanation of the content of the joint 
Army-Navy-Air Force Standard cur: 
rently in use within the National Mili- 
tary Establishment. It also includes briet 
analyses of the common bearing types 
and a discussion of more important con 
siderations in the selection of a bearing 
for a particular design application, 
ASME Paper No. 49-A-44. 
Tue Power Caracrry ov 
Cuain Drive Consipeninc Wear 
Vinration, by R C Binder, professor of 
mechanical engineering, Purdue Uni- 
versity. Power capacity or rating of a 
roller-chain drive is an important fea- 
ture to user, designer and manufacturer 
of the drive. Numerous factors have to 
be considered in power ratings. For 
example, one service requirement of a 
drive may be a limit on chain-wear 
elongation in a given time. For an ex- 
ceptionally severe application a limit 
may be placed on chain breakage and 
abuse. Another limit may be placed on 
the noise of the drive, and still another 
on the over-all dimensions of the drive. 
Thus ‘it may be necessary to consider 
various separate factors and to select 
one drive that satisfies all limits 

A review of the numerous factors in- 
dicates that two main ones are wear 
and vibration. Others can be correlated 
in these two, and the analytical break 
point should include these two, at least 
in major roles. The author presents an 
analytical study of a simple type of 
roller-chain drive considering wear and 
vibration. The operating range of the 
drive is divided into two regions, for 
which power-speed relations are given. 
In one, the impressed tooth-contact fre- 
quency is equal to or less than the 
highest natural frequency of the strand 
vibration. In this region vibration char- 
acteristics may be correlated with roiler 
impact and such possible consequences 
as roller breakage, noise heating and 
wear of sprocket teeth. In the other, 
the impressed frequency is above the 
highest natural frequency of strand 
vibration, and the major factor is chain 
wear and elongation. ASWE Paper No. 


49-A-101, 
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OHIO EDISON CO. is one of the many light and power companies 
throughout the nation that use OIC Valves. Pictured is the Ohio 
Edison Gorge Power Plant that supplies a portion of the elec- 
tricity requirements of the Greater Akron area, 


SETS THE PACE 
IN VALVES 


THE NATION’S LIGHT AND POWER PLANTS 


OIC Valves are the answer to the demands of light and power companies for valves that 

function with absolute precision and safety for long periods of time. There are good 
reasons — dozens of pace-setting features that show why OIC Valves are steadily gaining 
nation-wide preference. 


There are no flow obstructions to cause turbulence and pressure drop in OIC Valves. 
OIC Valves have streamlined, straight-through ports with inner walls as smooth as glass! 
The heavy I-beam wedge rises entirely clear of the fluid passageway. There are no 
recesses or pockets between the valve body ports and the seat openings. And OIC Valves 
are built with rugged strength to withstand the highest pressures. OIC Valves give you 
extra body-wall thickness . . . precisely calculated flange and gasket dimensions . . . 
accurate distribution of materials to prevent concentration of stresses in any one part. 


OIC Valves save you money by helping you avoid extra pumping. You get steady 
pressure you can depend on! You handle your flow requirements more efficiently — more 
economically! 


Eliminate Change- 
Over Difficulties 
with the Handy 
OIC 
Reference Chart 
check the num- 

rt of the valve chat 
you wish to replace, 
look in the OIC Cross 
Reference Chart, and 
you will find the num- 
er of the OIC Valve 
to replace it. For your 
free copy, write to The 
Injector Com- 


pany, Wadsworth, O. CAST STEEL * FORGED STEEL * IRON * BRONZE 
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THE SECRET 


ROTOJET Motor has only two mov- 
ing ports, a shaft and a paddle 
Positive contact between paddle 
and Rotocentric legg-shape) bore 
cylinder prevents stalling at low 
speeds. No leakage Delivers 
maximum power for oir used 


153 Sussex Avenue 


You won't believe any tube 
cleaner can pack such tremen- 
dous power, until you try the 
new ROTOJET. It removes scale 
so much faster that it usually 
pays for itself in one cleaning. 
Models available for practically 
any size straight and curved 
tubes. Send for ROTOJET Bul- 


$-530 ROTOJET Air-driven 
Motor with swing-frame head 
for straight 
tubes 


Newark 1, N. J. 


SILICA REMOVAL 


(Continued from page 95) 
were calculated using these four meth- 
ods on three types of water analyzed in 
Table Il. Calculations were based on 
66 deg Baume sulphuric acid costing 1¢ 
a lb and 100% sodium hydroxide at 3¢ 
a Ib. 

Results are summarized in Table I. 
Examination of the table indicates that 
each water supply presents a specific 
design problem. Careful consideration 
of all the factors can bring about an 
appreciable reduction in operating costs. 

‘The last column of Table I relates to 
a further operational refinement, which 
affords an additional reduction in chem- 
ical costs with those systems employing 
a highly-basic anion unit in series with 
a weakly-base anion step. Since the 
caustic with which the former is regen- 
erated is only partly spent on passage 
through this resin, the waste regenerant 
can be used for rejuvenation of the 
latter unit before discharging the solu- 
tion to the sewer. With the wa‘er ivpes 
illustrated, sufficient unused NaOH is 
available for complete regeneration of 
the yeakly-basic anion exchanger, and 
the total treatment costs can be de- 
creased accordingly. 

Water-conditioning engineers have 
been quick to recognize the potentialities 
of this low-cost method for producing 
water of the highest quality. Already 
sizable installations have been made, 
others are being constructed and the 
trend is accelerating rapidly toward 
deionization plus silica removal—the 
ultimate in feedwater conditioning. 


BOOKSHELF 


(Continued from page 154) 


dustrial Press, 148 Lafayette St, New York 
3, NW. Y. 


Proper selection of pipe joints, based on 
intelligent consideration of all factors, is 
of vital interest to power engineers, This 
book brings together in handy form the 
factors that bear on the problem. Moreover, 
it applies them to piping materials on the 
market, metallic and non-metallic. 

The ten chapters are: Screwed joints for 
ferrous and brass pipes; Flanged pipe 
joints; Welded and brazed pipe joints; 
Methods of joining cast iron; Joints for 
thin-wall tubes; Joints for plumbing and 
chemical-resistant pipe; Joints for vitre- 
ous tile and concrete pipe: Joints for 
transite pipe; Joints for wood pipe; Joints 
to permit movement. 


Review or Current Researcu Direc- 
TorY OF -Memper InstITUTIONS (1949). 
186 pp, paperbound, $1.75 postpaid from 
Engineering College Research Council, c/o 
F M Dawson, chairman, College of Engi- 
neering, State University of Jowa, Towa 
City, lowa. 


Over 4000 college and university re- 
search projects in engineering subjects, 
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UNION. OUTDOOR STEAM 


GENERATING PLANT 


In the 


This Union ‘‘H"’ Type steam generator requires 
no costly building to house it. The steel cased boiler 
with superheater, dust collector, air heater, ducts, fans 
and stacks are out-of-doors, at 6500 feet elevation. 

It is designed for 60,000 pounds of steam per 
hour at 450 psig and 750 Deg. F., fired with pulver- 
ized coal, oil and gas combination fuel burning 
equipment. 

The superheater is located on one side only, 
providing constant superheat over a wide load range 
by automatic adjustment of the boiler outlet dampers 
controlling the gas flow across the superheater. 


it 
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"UNION IRON WORKS Since 1890 
201 Cascade Street + Erie, Pa., U.S.A. 
BOILERS + PROCESS EQUIPMENT + FABRICATED STEEL 4 
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...about how to measure 


| TRADE WASTES? 


In accordance with anti-polluticn laws recently enacted by numercus 
states, most industries now face the tesk of purifying their plant 
wastes before discharging them into adjacent streams and rivers. 

This purification process usually requires special plant construc- 
tion, and invariably the necessity exists of obtaining flow data, 
whether this be the simple indication of flow rate or a more permanent 
method of recording and totalizing the flow through the plant. With 
purification processes of this kind, measuring equipment usually is 
located at the point of discharge of partially filled pipe cr in open 
channels, where low heads or pressures exist and where measurement 
is either difficult or impossible when using standard forms cf 
measuring instruments. 

The Simplex type S Parabolic flume, either alone or in conjunction 
with a Simplex type HF water float operated meter, is the ready 
answer to this measuring problem. Compact in design, with no 
pockets or grooves to catch sediment or solids, and capable of 
operating under low flow conditions, the unit measures over long 
ranges, from maximum to 5‘, 
of maximum capacity. 

Available in standard pipe 
sizes of 6 inches to 36 inches 
diameter inclusive, the flume can 
be attached to even larger sizes 
by means of eccentric reducers. 

Send for Bulletin 210, to the 
Simplex Valve & Meter Com- 
pany, 6780 Upland Street, 
Philadelphia 42, Pennsylvania. 


ALV AN TER COMPANY 
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representing expenditures of over $35,000,- 
000, are listed by title. 

The hundreds of subjects include: air 
compressors, air conditioning, air cooling, 
air distribution, high-temperature alloys, 
coal, compressors, corrosion, electric ma- 
chinery, diesel engines, fluid flow, fuels, 
gas turbines (16 projects), heat pumps, 
heat transfer (42 projects), steam heating, 
instruments (18 projects), isotopes, pumps, 
steam turbines. 


Tue Cotumpia: Power House oF THE 
West (1949). By Murray Morgan. 295 pp, 
514x8 in. illust, cloth. $3.50. Superior Pub- 
lishing Co, 2603 3rd Ave, Seattle 1, Wash. 


Plans to develop the Columbia River in 
the U.S. include nearly 200 hydroelectric 
projects with a combined capacity of 20 
million hp. If we include the power that 
can be produced on its Canadian portion, 
a total capacity of over 25 million hp can 
be installed. This is equal to all hydro- 
electric turbines in the U.S. No wonder, 
then, the author calls the Columbia River 
“The Power House of ihe West.” 

Engineers and laymen alike will find 
here not only much information on the 
river’s power possibilities, but also its 
economic significance to the U.S. Pacific 
Northwest and to Canada. The author has 
explored the river from its source in Colum- 
bia Lake in British Columbia, 2652 ft above 
sea level, to the dangerous sand bars at 
Cape Disappointment, where each year it 
pours its millions of acre-feet of water into 
the Pacific. 

The volume is divided into five sections: 
Where flows the Oregon. The untamed 
river, The working river, The tidal river, 
and The river of the future. In these 
divisions are covered its geography, geology, 
history, power developments and economic 
possibilities. 


De Lavat Encinerrtnc Hanpsoox. Edited 
by Austin H Church and Hans Gartmann. 
255 pp, 5%4x7% in. illust, many tables and 
charts, fabroid. $2. De Laval Steam Turbine 
Co, Trenton 2, N. J. 


The handbook was originally published 
in 1947 in a limited edition. This revision 
is now available for general distribution. 
It contains information and formulas useful 
to power-plant, industrial and consulting 
engineers, 

Material is divided into: steam turbines, 
centrifugal pumps, Imo pumps, compres- 
sors, blowers and exhausters, helical reduc- 
tion gears and wormgear speed reducers. 
These six sections are preceded by a 100- 
page section of mathematical, mechanical 
and fluid information applying to the sec- 
tions named. Tables include functions of 
numbers, conversion factors, properties of 
sections and beam formulas, horsepower 
curves of shafts and leather belts, dimen- 
sions of pipes and flanges, properties of 
water and steam, friction of water in pipes, 
and other data, Treatment is practical, 
ziving the information necessary to under- 
stand the equipment described and how 
to apply and operate it. 

VENTILATING AND Air-CONDITION- 
inc FUNDAMENTALS (2nd edition-1949) by 
W oH Severns and J R Fellows, professors of 


mechanical engineering, Univ of Illinois. 


666 pp. 6x91, 375 illust, 134 tables, cloth, 
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See for 


the installation advantages of a 
FLUOR SERIES “D” MUFFLER SYSTEM 


N° LONGER is ultimate muffling efficiency de- 
pendent upon trial-and-error locating of 
exhaust piping. With the-Fluor Series “D,” exhaust 
piping can_be-ef-Saller diameter, location of outside 


The reason ligsin the unique dual- 
element design of this muffler system. 
Work is started on pulsative exhaust 
gases at the engine—noise and pulsa- 
tion reflections are virtually eliminated 
at their source, The Fluor Series “D” 
Muffler is a system that incorporates 
two muffling elements -a primary ele- 
ment located in the smmediate prox- 
imity of the engine and a secondary element located 
at any desired spot outside the enyine room. 

The Fluor Series “D” Muffler System is the answer to 
your muffling problems. In addition to installation flexi- 


bility it provides the highest mufiling efficiency obtain- 
able—at a cost ¢ itive with conventional mufflers. 


exhaust chamber flexible without affecting pressure drop 
or noise attenuation and pulsation reduction efficiency. 


4 
1 
| 


The Fluor dual-element principle 
permits sizing muffler and piping 

to space requirements without @ 
setting up hazards common 
single-element mufflers. at 


All elements, includigg“tntercon- 

necting piping, aretngineered to 

a minimum in tiameter. Because muffling is spread 

o throughout a Fluor Series “D” 
System, the outside muffling 
chamber can be set at any de- 
sired distance from the engine 
room wall, 


BE SURE WITH FLUOR 


AVAILABLE FROM STOCK—A Fluor Series “D” Muffler System to fit 
virtually any 2- or 4-cycle, 200 to 2400 HP diesel engine is available 
from stock, You need only submit engine room design and dimensions, 
make, model and RPM of engine and whether muffling system is to be 
air-cooled or non-air-cooled. Inquiries will be answered promptly. 


MANUFACTURERS of Mufflers, Puisa- 
tioa Dampeners, Gas Cleaners, Cooling 
‘Towers and Fin-Faa Units. 
DESIGNERS AND CONSTRUCTORS 
of Refinery, Natoral Gas aod Chemical 
Processing Plants. 


2500 5. ATLANTIC BLYD,, LOS ANGELES 22, CALIF, 
Offices ia principal cities in the Unived Sraces 
rightson Processes 
Baltic Ss 


veet, London, j 
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Fig. 3705 


For Outstanding Service 


Handling Corrosive Liquids — 


Goulds new stainless steel centrifugals 


ADVANCED PUMP DESIGN— 


The Goulds 3705 stainless line represents the last word in 


effective design. Fig. 3705 pumps will give you efficient. 
dependable, 24-hour service in handling corrosive liquids—at 
low cost. 


CAPACITIES 


Goulds stainless steel centrifugals are made in 8 sizes with 
capacities to 750 G.P.M. and heads to 180 ft. depending upon 
capacity. 


ADVANTAGES — 


Exceptional efficiency (see Bulletin for performance curves) 
plus extreme simplicity make this an ideal pump for corrosive 
applications. High interchangeability of parts cuts stocking 
problem. Quick inspection or cleaning—simply remove casing 


cover without disturbing pipe connections. 


Write for Bulletin 725.3 for complete details 
on this new stainless steel pump. 


PUMPS INC. 


Fat 
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$6.50. John Wiley & Sons, 440 Fourth Ave, 
New York 16, N. Y. 


The authors keep in mind their audience 
—engineers, architects, heating contractors, 


| students. So behind every discussion is the 


| basic theory that applies. Then accepted 


commercial practices follow. 

The second edition brings to attention 
results of more recent application and re- 
search programs as well as new equipment 
growing out of these programs. Sample 


| calculations are helpful to students and 


engineers in understanding either the appli- 
cation or theory behind equipment choice. 
Highlights are (1) enlarged and rear- 


| ranged presentation (2) about 200 pages of 


new material covering warm-air furnace 
heating, hot-water heating, panel heating, 
refrigeration, air purification, estimation of 
cooling loads and air conditioning (3) new 
illustrations (4) specific data and design 
methods for panel heating (5) design 
procedure for summer and all-year air 
conditioning. 


Steam, Air, ano Gas Power (4th edition). 
By W H Severns, professor of mechanical 
engineering, University of Illinois, and H E 
Degler, technical director, Marley Co. 509 
pp. 230 illust, 19 tables, 6x9. $4.75. John 
Wiley & Sons, Inc. 440 Fourth Ave, New 
York 16, N. Y. 

This elementary textbook deals with heat 
engineering for limited courses of study, 
which precludes an exhaustive coverage of 
all phases of the subject. Representative 
equipment and their theory of operation are 
described. Fundamental theories of heat 
power are the same as in previous editions. 
This revision brings the practical applica- 
tions up to date and makes the material 
more understandable by rearrangement of 
the presentation. Chapter headings are: 
Plants, Thermodynamics, Steam, Fuels and 
Combustion, Steam Generators, Auxiliaries, 
Feedwater, Draft Apparatus, Steam En- 
gines, Steam Engine Power and Economy, 
Steam and Gas Turbines, Condensing 
Equipment, Pumps, Compressed Air, In- 
ternal-Combustion Engines. 


Tue Execrric Power Inpustry. By edi- 
torial staff of “Electrical World.” 178 pp, 
11%4x9, $3.50. McGraw-Hill Book Co, 330 
West 42nd St, New York 18, N. Y. 


In this book, editorial content of the 75th 
anniversary issue of Electrical World is 
given permanent form that will physically 
withstand much usage. As the subtitle, 
Past, Present and Future, indicates it re- 
views the status and history of electrical 


| power generation and distribution. High- 


lights of the various fields in the industry 
are given for Power Stations, Station Gen- 


| eration, Transmission, General System 
| Techniques, Distribution, Maintenance and 


Metering, Use of Electricity and Industry 
Organizations. 

At some points comparisons are made 
between domestic and foreign practice and 
developments. The part our industry has 


| played in supplying components for systems 


of other countries is related. Over two 


| dozen practicing engineers have contributed 


to the volume. 


ELEMENTS OF THERMODYNAMICS AND HEAT 
Transrer. By E F Obert, associate profes- 
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How Alchlor Process 


“Remove-ability’ 


gives Gulfcrest Oil its 
greater stability 


In Cylinder 1 you see the oil 
that will become Gulfcrest. It 
has gone through the usual 
steps used in refining most other 
turbine oils—but has not yet 
been Alchlor-processed — an 


extra refining step that makes it 


extra pure and extra efficient. 


| 
| 


ale in Cylinder 2 you see the 

part—as much as 15%—which 
is discarded by the Alchlor 
Process. This is the part that, in 
ordinary turbine oils, is most 
likely to oxidize, increase neu- 
tralization number, and form 


sludge, emulsifiers, and acids. 


Call in a Gulf Lubrication Engineer today and ask 
him to recommend the proper grade of Gulfcrest Oil 
to meet the specific requirements of your turbines. 
Write, wire, or phone your nearest Gulf office. 


Gulf Oil Corporation - Gulf Refining Company 


Offices in Principal Cities in 30 States 
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In Cylinder 3 you see the fin- 


ished Gulfcrest—the incompa- 


rably pure lubricating oil that” 


gives outstanding performance 


and helps you keep steam tur- 
bine systems clean indefinitely. 
To make it even finer, special 


inhibitors are added to it. 


INDUSTRIAL 
LUBRICATION 
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Two Masoneilan Controllers 


That Provide Precise Control at Moderate Cost 
In a Majority of Pressure Applications 
In Many Temperature Applications 


TOMAL SAND 


propor 
INDEX POmTER ADJUSTMENT KNOB 


CONTROL SETTING 
BOURDON 
— 


PROPORTIONAL 
BAND SC au 


over 
4 
my: 


MOCK 
Ano 


The majority of industrial pressure 
| control applications and many temper- 
ature applications can be satisfactorily 
handled by a simple pneumatic propor- 
tional controller with narrow-to-inter- 
mediate proportional band setting. 
Models 2700 Pressure and 3700 Tem- 
perature Controllers have been de- 
signed to meet these requirements at 
moderate cost without sacrifice of per- 


formance, precise proportional re- 
sponse or ease of adjustment. 
i The controllers are furnished with 


No. 3700 
Temperature Controller 


universal case or wall or panel mount- 
ing. A wide selection of pressure and 
temperature ranges is available. 


NOTE THESE FEATURES... 


1. Same basic control mechanisms for pressure and temperature instruments. 

2. Pneumatic feedback — usually found only in more expensive proportional 
controllers . . . precise response. 

3. Control point setting mechanism provides extre y of adj t and 
easily read expanded index scale. 

4. Proportional band adjustment between 3 and 50%. 

5. Compact and sturdy case and internal hani ; all important internal parts 
of bronze, brass or 18-8 stainless steel. 

6. Control action reversible with either bourdon or bellows. 


MASON-NEILAN REGULATOR CO. 
1186 ADAMS STREET, BOSTON 24, MASS., U.S.A. 
Sales Offices or Distributors in the Following Cities: 
New York « Syracuse « Chicago + St Louis + Philadelphia + Houston + Denver ¢ Pittsburgh 
Cleveland + Cincinnati « Tulsa + Aclanta + Los Angeles + San Francisco + Salt Lake City + El Paso 
Boise + Albuquerque Mason-Neilan Regulator Co., Led., Montreal and Toronto 
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sor of mechanical engineering, Northwest- 
ern University. 372 pp, illust, tables, charts, 


6x9. $1.50. McGraw-Hill Book Co, 330 
West 42nd St, New York 18, N.Y. 


This book serves as the text for under- 
graduate courses in thermodynamics and 
heat transfer for engineering students. The 
author aims at making the presentation 
simple and direct without sacrificing ac- 
curacy and thoroughness. Definitions are 
emphasized first to form the subject founda- 
tion. Upon this is built the First Law, the 
principle of reversibility and the Second 
Law. With these as the basic working 
tools the properties of real fluids, the 
characteristics of real gases and the concept 
of the perfect gas are discussed. The student 
is then ready to study the applications of 
thermodynamics that follow. 

Text stresses actual machines, flow proc- 
esses, properties of fluids and the conditions 
where simplified analyses can be applied. 
Fluid flow has been emphasized as well as 
heat transfer because of their practical im- 
portance to the engineer. 


PLANT PROBLEMS 


(Continued from page 132) 


mum flow. This takes care of the high 
condensation rate when steam is first 
turned on and the kettle is cold. CP 
should consult a handbook for steam- 
flow formula. 

Ina A Burcuer Piney River, Va. 
About a 4-in. Pipeline 
I assumE CP’s vat is insulated and has 
a vented cover to prevent pressure 
buildup. No mention is made of pres- 
sure, temperature and type of steam 
available (live or exhaust). So let’s say 
the plant generates steam for processing 
only, and assume steam entering the 
kettle jacket is of 95°% quality, 217 F. 
1.5 psig. 

Assume specific heat of malt and corn 
grits is 1. We can then deal with a 
total weight of 25,000 lb water. First 
heat requires 1,125,000 Btu for 15 min. 
Heat through insulation is small—about 
51,800 Btu per hr or 12,950 Btu for 15 
min. Total heat is then 1.131.950 Btu for 
15 min. 

Since our steam has a 95°% quality, 
we actually need 4940 lb per hr. Like- 
wise for the second heat, 158 F to 212 F, 
1,350,000 Btu for the liquid, plus 17,250 
Btu loss or 1.367.250 Btu total. Weight 
of steam is then 4450 Ib per hr. Heat 
loss during half-hour holding period is 
negligible. 

If two traps are used, each should 
be able to handle about 1% times the 


steam condensation. Or in this case, a 
capacity of 6000 lb per hr for each 
trap. 

At a flow of 5000 lb per hr, a 4in, 
pipe gives a pressure drop of about 4 
psi per 100-foot run of straight pipe. 
On this basis, for a 100-foot run from 
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Here is added 
evidence of the 
remarkably low 
maintenance 
costs of Nichol- 
son expansion 
steam traps. In 
the 2 years 
Bradshaw & Co. 
have been distributing them in 
the Pittsburgh area they have 
installed 444 traps. But they 
have received not one order for repair 
parts. And examinations of traps in 
continuous drainage service for at least 


Length: 


NOT ] CENT For Repair 


Parts for 444 Nicholson 
Steam Traps Installed in 2 Years 


Pressure: 0 to 250 Ibs. without change of valve 


or seat. 
18” to 40”: 
flow. 


thermostatic, continuous 


FOR ALL EQUIPMENT 
Using Steam or Hot Water 


widely used for regulating temperature 
of equipment. 


18 months, at steam pressures to 250 Radiators Dry Kilns 
Ibs., showed no sign of valve cutting. Separators Vulcanizers 
Paper Machinery Switch Heaters 
Easily Installed, Low Cost Pipe Coils Laundries 
Because valve is easily adjusted to Kettles Plastic Molding 
pass condensate at any temperature Railway Coaches —_—Presses 
below 212° F., th t I 
CATALOG 488 


or see Sweet's 


W. H. NICHOLSON & CO., 125 Oregon St., Wilkes-Barre, Pa. 


OF AMERICA 


header to kettle, boiler would have to 
develop about 6 psig. 
Norton Savace Philadelphia, Pe. 


Provide Vat Air-Vent 
ASSUME STEEL PLATES 14-in. thick in 
kettle. This runs about 10 lb per sq ft 
and has a specific heat of .150. Specific 
heats for malt and grits may run from 
0.25 to 0.50. Assume a specific heat of 
35 for the contents. 

Simplest way of handling the prob- 
lem is to find the “water equivalent” 
of the corn, malt, and the steel vessel. 
This, plus weight of water, gives a 
total of 23,535 lb. Continuing along this 
vein we find trap load under 6000 Ib of 
condensate per hour. Double this figure 
and select a trap capable of handling 
12,000 lb per hour. Using 100-psig 
steam, about a 4-in. steam main would 
be required. 

This service is classed as a “quick- 
heat” process; hence a combination 
float and thermostatic steam trap should 
be used. This is needed since vat will 
discharge condensate as fast as it forms 
and at a temperature only slightly less 
than steam temperature. Bucket or 
thermostatic traps give intermittent dis- 
charge and so cause some collection of . 
condensate ahead of trap with a possible 
flooding of a portion of vessel heating 
surface. 

No mention was made about point of « 
steam admission to kettle or point of 
condensate drainage. We assume steam 
is admitted near top of jacket and con- 
densate is drained near bottom. Some 
provision must be made to remove air 
from jacket especially at startup. Air 
vents should be located opposite point 
of steam admission in direction of steam 
flow. If steam is admitted on one side of 
jacket, air vents should be on opposite 
side. Air vents should be thermostatic 
type that closes when live steam reaches 
vent. 

C E Brakenripce 


Buffalo, N.Y. 


Discharge to Flash Tank 
FOLLOWING FORMULA gives a close fig- 
ure on weight of steam condensed per 
hr: C= W (t:-t2) S ~ L, where C 
is steam condensed per “hour; W is 
weight of vat or contents in pounds; fh, 
final temperature; te, initial tempera- 
ture. Then S is specific heat of sub- 
stance, and L the latent heat of steam. 
Working this out for both vat and con- 
tents, total condensate per hour is 10,- 
860 Ib. 

Two traps should be used having a 
capacity of 7722 lb per hr. This is 
preferable to one large trap of 55 Ib 
per sq ft. 

Steam-supply pipe should be 6 in. in 
dia, and branched near vat with 2-in. 
pipes fitted with stop and control valves. 
Trap discharge should be led to a flash 
tank equipped with vent with check 
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... it's a precision device. A BS&B SAFETY HEAD is a pre- 
formed metal rupture disc held together by two specially 
designed flanges. When over-pressure threatens. this “weak 
spot” bursts and saves the vessel. It looks simple . . . but, 


each part is made with extreme care and precision. 


Behind the delivery of SAFETY HEADS to you for 
the protection of your equipment and employees 
are 4 big factors: 


7 “KNOW-HOW” gained by priceless years of experience 
in this highly specialized field. 2 A STOCK-PILE . . . on 
amazingly large stock-pile of many metals with count- 
less sizes and thicknesses—all of controlled specifica- 
tions and uniformity. 3 SPECIAL EQUIPMENT pains- 
takingly designed and built by BS&B for the one job 
of building SAFETY HEADS. q A LABORATORY 


... completely equipped to test the qualities and t 


properties of metals used in SAFETY HEADS. 


Investigate SAFETY HEADS today! 


Bloc, Sivalls & Bryson, Inc., Specie! Products Division, 
720 Delowere, Kenses City 6, Missouri. Section SH-6 | 
information on these Yes, | am interested in BS&B SAFETY HEADS. 1 
emazing safety de- Pleese send me int 
vices. We'll be glad to | for Soles Engineer coll cn me. 
SAFETY send you all the focts name 
Specifications .., 
HEADS 
Do it 
city 
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There's 
always 
room and big 


Here's the information you need 
to equip yourself for a better job 


Hundreds of men are using this practical library to 
reach the top in the power plant fleld It brings you 
4a complete education in power plant practice; it packs 
between the covers of 6 concise volumes a wealth of in 
formation on boilers, steam engines, sieam turbines, 
vumps, boiler-feed apparatus, ete. 
met the “how to’’ of every phase of power plant work, 
but this library gives you the fundamental ga 
in back of each phase and tells you “where.” “* 

and “‘why’’ a job should be done in a particular or 


The Library of 


OWER PLANT 
PRACTICE 


| By TERRELL CROFT 


6 volumes, 2477 pages, 2404 illustrations 


Here are the results of years of experience with 
er plant problems - an accurate on-the-job guide 
set ting the right answers quickly and with remark 
ease. The Library of POWER PLANT PRACTICE 
& one standard reference work in the fleld 
set you can turn to with confidence on any power 
int problem. 


Covers power plant work inside-and-out 


“Every important division of power plant practice is 
laine for you in «@ 


6 powerful selt” teachers 


. Steam Boilers 


nt from 
ar explanation of 


tickers’’ you ect 2. Steam Engine Prin- 
th in your work to ‘anal ciples and Practice 
and solutions to the a 
troublesome problems 3. Heat 
all plainly worded 
explained with clear 4. Practical Heat— 
ustrations. Every page is Part tt 
eked with the kind of 5. Steam Turbine Prin- 
formation that the power ciples and Practices 
nt man wants and needs 
his dolly wer 6. Steam Power Plant 


Auxiliaries and Ac- 
eessories 


SEND NO MONEY 


Examine these books yourself — FREE 

With a little spare-time readie 1 you can have the 
identical hnowies lige possessed by the highest paid engi 
feers. They make big money because they know Power 


Plant Prac tice from A to Z here's your oppor 
tunity to join their ranks! Return the coupon below and 
we'll send u all six books f days’ free examina 
tion. After 10 days you = eet o return the — 


without obligation decide to keep then 
to pay in easy monthly FM 8 a6 outlined below 


JUST MAIL COUPON 


McGRAW-HILL BOOK — Inc. 
330 W. 42nd St., NYC 1 


Please send me Croft's canine OF POWER PLANT 
PRACTICE, 6 volumes, for 10 days’ examination on 
approval. In 10 days I will remit $3.50 and $3.00 monthly 
until the total price of $18.50 is paid. or return the 
books without obligation 


Name 

Address 

City Zone State 
Company 


Position P-2-50 
This offer applies to U. S. only 


valve to atmosphere. Tank contents 
should be led to open heater of vacuum- 
pump suction. 

Joun M 


Flow: About 5000 Btu/Hr 
CP Won't BE TOO FAR OFF if he assumes 
specific heats of the mixture constitu- 
ents as equal to that of water, or unity. 
Hence, he must supply 25,000 (1.0) 
(45 F) == 1,125,000 Btu in 15 min to 
raise mixture temperature from 113 to 
158 F. During the holding period, heat 
is lost to the surrounding atmosphere; 
so steam must be supplied to maintain 
vat contents at 158 F. Heat lost by 
radiation, assuming vat wall at 170 F 
and room at 70 F = 1.0 (325 sq ft) 
(100 F) = 32,500 Btu per hr. Convee- 
tion loss = 0.81 (325 sq ft) (100 F) 

25,500 Btu per hr. Radiation and 
convection calculations are based on 
Heat Transmission, McAdams, Mce- 
Graw-Hill Book Co. Though the last 
two calculations are approximate, they 
show CP can neglect the holding period. 

Second heat requires 25,000 (1.0) 
(54 F) = 1,350,000 Btu. Since second 
heat requires more heat energy than the 
other two, piping and traps that can 


Lansing, Mich. 


handle this load will be suitable for | 


the smaller ones also. Assuming about 
10% of the heat supplied by the steam 
is lost by radiation and convection, total 
number of Btu required is 1,500,000. 

If high-pressure saturated steam is 
used for heating without any subcool- 
ing of the condensate, more will be re- 
quired because the latent heat is less 
than for low-pressure steam. But the 
steam pressure must be high enough to 
produce a sufficient temperature dif- 
ferential across the 233 sq ft of heating 
surface. A minimum difference of about 
25 F is usually necessary but CP can 
use a higher value if he cares to. Since 
the second heat lasts 20 min. maximum 
Btu required in an hour is 3(1,500,000) 

4,500,000. With steam at 25 psia, 
flow required 4,500,000 -:- 952 
1830 lb/hr, say, 5000 lb/hr. It appears 
that CP will have to size his piping for 
approximately this flow, regardless of 
what assumptions he makes for heat 
losses and specific heat of the mixture. 

For a 2.0-psi pressure drop per 100 
ft, a 4-in. steam line would be satis- 
factory. To be on the safe side, CP 
should use two 114-in. return lines. Two 
traps, each with a capacity of about 
3500 lb per hr would be suitable. 
These traps should be fitted with an 
air-relief device or an air-relief valve 
fitted on the vat. CP should be most 
careful when selecting supply and re- 
turn-pipe sizes because undersized pip- 
ing will reduce vat-cooking capacity. 
Radiation and convection losses should 
be based on the total outside area of 
the vat, not on the jacket area alone. 

Tyter G Hicks Summit, N.Y. 


Santosite (Monsanto sodium sulfite 
anhydrous, technical) removes dis- 
solved oxygen from boiler feed water 

. puts an end to steam plant dam- 
age and shutdowns due to oxygen 
corrosion. Santosite is economical... 
efficient . .. easy to apply. 


If oxygen corrosion is a problem in 
your boilers, you will profit from 
reading Monsanto Technical Bulletin 
No. 0-26. For your free copy, con- 
tact the nearest Monsanto Sales Office 
or write: MONSANTO CHEMICAL 
COMPANY, Desk B, Organic Chem- 
icals Division, 1763 South Second 
Street, St. Louis 4, Missouri. 


Santosite: Reg. U. S. Pat. OF. 


DISTRICT SALES OFFICES: 


Birming- 


ham, Boston, Charlotte, Chicago, Cincinnati, 
Cleveland, Detroit, Houston, Los Angeles, 
New York, Philadelphia, Portland, Ore., San 
Francisco, Seattle. 
(Canada) Ltd., 


In Canada, Monsanto 
Montreal, 


SERVING INDUSTRY... .WHICH SERVES MANKIND 
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with LIMITORQUE 


VALVE OPERATORS 


One man, at o panel control board, can merely 
push a button and open or close any size or type 
of valve . . . any distance away .. . in hard-to- 
get-at or dangerous locations. Too, LimiTorque 
saves considerable money over the manual method 
of operating valves . . . and may be supplied for 
actuation by any power source, such as electricity, 
steam, water, gas, oil or air. Send for this 96 poge 
illustroted Catalog . 
Thousands upon thousands of LimiTorques are in and please use your 


use throughout the world, on land and sea. py 9 when 


ERIE AVE. AND 6 ST., PHILADELPHIA 34, PA. 
NEW YORK «¢ PITTSBURGH ¢ CHICAGO * HOUSTON 


IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 


NITROL 
Ji 


TION COSTS! 


AUTOMATIC COAL 
SCALE 


No instrumentation is really complete unless an automatic coal 
scale is an integral part of it. Only then can you have a minute-by- 
minute record of every pound of coal consumed per boiler. 


RICHARDSON AUTOMATIC COAL SCALES give you this fully 
accurate record, automatically—hour by hour, shift by shift, week 
by week. Result: you spot instantly any coal-wasting boiler or 
other operating inefficiency... keep power production costs at the 
minimum, power production itself at the peak. 


Coal is your biggest single item of expense. Be sure you're getting 
full capacity in b.t.u. and kw.-hr. from every boiler or turbine in 
your plant. Get all the facts on the economy, dependability and 
proven efficiency of RICHARDSON 

AUTOMATIC COAL SCALES. Write 

today for Bulletin 1143. It shows you 

how you can take a long step forward 

toward minimum coal costs... maxi- 

mum power production. 


® 6310 


TO YOUR INSTRUMENT 
PANEL... AND YOU'LL 
CUT POWER PRODUC- 


NEW EQUIPMENT 


(Continued from page 150) 


the water enter the cooling portion of the 
tower. Cascade deck surfaces break the 
fall of the water and set up a filming ac- 
tion for effective heat transfer. 

slow-speed belt-driven  squirrel-cage 
blower draws air through the tower to bring 
about an air-to-water contact and evapora- 
tive cooling action. 

Binks Mfg Co, 3122 Carroll Ave, Chi- 
eago 12, Ill. 


WIDE MELTING ALLOY P264 

Reasonable hardness, negligible shrink: 
age, extensive melting range are claimed 
for a non-eutectic alloy of bismuth and tin, 
Cerrocast. 

Alloy has a melting range from 281 to 
338 F, a yield temeperature of 305 F, a 
weight per cu in. of 0.296 Ib. a brinell 
hardness of 22 and a shrinkage of only 
0.0001 in. per in. of length. Cerrocast 
works well*in spray guns, for low-tempera- 
ture soldering, for precision casting. 
Cerro de Pasco Copper Corp, New 
York, N. Y. 


CONTROL VALVE P234 

Series 2000 Saunders Patent diaphragm- 
control valves come in sizes up to 12 in. 
Designed primarily to handle corrosive 
iluids or gases or any slurry or fluid carry- 
ing solids in suspension. Valves are the 
packless type, and flow characteristic is 
substantially linear. Can be supplied for 
normally open, normally closed, or on-and- 
off action. 

Oversized superstructure permits 50-psi 
air loading on the largest size, and up to 
250 psi on the smaller units. 

For normally closed air-to-open action, 
compressed air rather than a spring is 
applied above the operating diaphragm to 
use as the loading mechanism. Preloading 
or springless construction assures full power 
for valve action with complete flexibility 
of field adjustment. 

Valves can be supplied with cast-iron 
hodies, cast-iron bodies with rubber, glass 
or lead lining. Also available in type 316 
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Increased production is the keynote for the petroleum 
industry these days, the industry's efforts 
to get this increase he expansion and 
modernization program at the Paulsboro, 
N. J. refinery Oil Company, Inc. 
Naturally this the last word in 
modern equipme high production 
including Cochrane Rapid eatment 
of one of the most vital raw materials—water- 
Water for use in the refining pf 
drawn directly from the Delaware Rive 
into the Cochrane Rapid Reactors in a raw 
mical reagents 

precipita i 

integral settlin ening rese where it is coi- 
tected for further treatment. Consistent with the quickened 
pace of this the Rapid Reactor completes 
all four of the major itioning operations, 
does them more efficiently, tion of the time 
required by other cold process softening methods, 

Speed and efficiency are but two of the advantages of 


Cochrane Rapid Reactors- Original cost is low becaute oft 


. the simple compact design. Operating costs are held to a | 


minimum —@ saving effected by more efficient of 
chemicals. Water treatment is thorough and consistent i: 
because of large recirculation volume, automatic chemical 5. 

blowoff, and thorough mixing. The Rapid | e 


equirements for vajuable 


Cochrane Rapid Re 
wherever raw water clarification of 
Write today for the full story of thi 
equipment. 


COCHRANE CORPORATION 17th Street below Allegheny Avenue, PHILADELPHIA 32, PA. | 


RAPIO REACTORS * HOT PROCESS SOFTENERS 
DEAERATORS ZEOLITE SOFTENERS 


CONTINUOUS BLOWOFF systems 


DEMINERALIZERS STEAM SPECIALTIES 


4 


| | Pauls Refinery 

, versatile softening 

| 
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Hewitt-Robins was called in. Soon, a 
huge ore storage and trans-shipping 
station will be in busy operation. 
“Long lines of speeding Hewitt- 
Robins belt conveyors will take the 
ore from the barges and neatly stack 
‘it in huge storage piles—piles that 
will reach an eventual capacity of 
‘1,066,000 gross tons (more than two 
billion pounds). As the ocean-going 
vessels arrive, their 24,000-ton holds 
will be filled in a brief eight hours by 
other Hewitt-Robins belt conveyors. 


Thus, the ample ore supplies of 
the southern hemisphere will fill the 
hungry blast furnaces up north. . . 
to form a link of steel uniting the 
two Americas. 


Now Sicel forms a mighty link... 
uniting the two Americas 


North America needed additional sources of iron ore to feed her hungry 
blast furnaces. South America had that ore. For example, up the 
Orinoco River valley, in Venezuela, there is a huge mountain of it. 


Which brought up the problem: how to assure a smooth flow of 
that ore from the valley of the shallow Orinoco to the waiting blast 
‘furnaces oceans away. Getting it 200 miles down the river was rela- 
_ tively simple—it came in flat-bottom barges. But transferring the ore 
| to ocean- -going vessels—and seeing that there was always an abundant 
supply on hand—was a problem calling for skilled engineering. 


This great ore-handling project is 
another example of a difficult ma- 
terials-handling problem solved by 
Hewitt-Robins. It typifies how tle 
three Hewitt-Robins industrial div i- 
sions work closely as a unit: Robiiis 
Engineers, designing and engineer- 
ing; Hewitt Rubber Division, sup- 
plying the conveyor belting; Robins 
Conveyors Division, providing the 
conveyor machinery. 


* * * 


The services and products of these 
three divisions are available—sep- 
arately or collectively —to help make 
your operations more effective and 
economical. 


HEWITT-ROBINS 
INCORPORATED 


ROBINS ENGINEERS, 157 CHAMBERS ST., N.Y. 7, N.Y. 
HEWITT RUBBER DIVISION, BUFFALO 5, N. Y 
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ROBINS CONVEYORS DIVISION, PASSAIC, N. J. 
HEWITT RESTFOAM DIVISION, BUFFALO 5, N. Y. 


stainless steel, monel, nickel, aluminum, 
Everdur, Duriron. Diaphragm can be rubber, 
neoprene, butyl, Hycar or Tygon synthetics. 
Body through 4-in. size is rated at a maxi- 
mum working pressure of 150 psi; 5 and 
6 in. for 125 psi; 8 in. at 100 psi; 10 in. and 
12 in. for 65 psi. 

Hammel-Dah! Co, 243 Richmond St, 
Providence 3, R. I. 


ELECTRIC HAMMER P239 
Model 10 electric hammer has a self- 

contained rectifying unit for operation on 

alternating current. Tool has %-in. drilling 

capacity. 

Syntron Co, 492 Lexington Ave, Homer 

City, Pa. 


LOADING RELAY P247 
Type ASL, Class B insulated, air-cooled 
transformers can be supplied with a relay 
for turning on cooling fans and operating 
alarms. Relay operates when transformer 
loads increase beyond normal self-cooled 
ratings. Type TRA relay makes possible 
automatic loading of air-cooled  trans- 
formers to maximum safe copper tempera- 
tures. 

Relay operation is coordinated with hot- 
spot temperature of transformer windings. 
Two bimetal thermal-tripping devices are 
heated by hot air from coil-cooling ducts 
and by current from a current transformer 
in load circuit. 

Westinghouse Electrie Corp, P O Box 
2099, Pittsburgh 30, Pa. 


NONSKID FLOOR PLATES P304 

Abrasive rolled-steel floor plates have 
abrasive grains in rolled steel. For use as 
industrial fleors, loading platforms and 
ramps, walkways, building entrances, and 
for bench and hatch covers. Plates don’t lose 
their nonslip qualities because as the sur 
face wears new abrasive particles are ex- 
posed. 

Abrasive grains—the same kind used in 
grinding wheels-—ate rolled as an integral 
part of the steel-floor plates, which can be 
sheared, drilled, countersunk, machined or 
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K & M Kontrol Motor valve bodies are especially designed to 

assure close and positive control by instrumentation. They 

have unrestricted inlet and discharge passages and permit 

smooth flow with a minimum of turbulence. Pressure drop is 

held to a minimum and occurs principally through the inner 

valve where it is controllable through the full valve travel. 

Kontrol Motor valve bodies are available in sizes from 

¥2- to 20-inch, complete with diaphragm top works, and are 

made in 13 different types to meet varying requirements. 

Constructed of semi-steel, bronze, cast steel or special alloys. 

ie. Inner valves in beveled quick opening, percentage para- 

Pressure drop occurs at bolic or percentage V-port design as standard. Facings 

principally through the | range from soft rubber to hard stellite. Designed 

inner valve where it is Bios and manufactured for modern industry, they are 

controllable ede | engineered throughout to stand up to the most 
exacting applications. 


a 


"NOMINAL VALVE AND PIPE SIZE 


Because of their modern design, all Kontrol Motor 
valve bodies have extremely high capacities in 
relation to corresponding pipe size. 


3 
z 


Over size, streamlined body areas reduce 
turbulence and friction to a minimum and 


assure smooth. maximum flow 


K & M Series 1400 top-and-bottom 
guided diaphragm motor valve 
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DESIGNED ESPECIALLY 
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They DEMAND- pore: 
NDENSA 


Packaged Duplex Condensation Return Unit 
Equipped with No. 4 Series Apco Pump. 


Ideally suited for the automatic re- 

Sizes up to turn to low pressure boilers of hot 

15,000 rated water condensation from radiators, 

sq. ft. equiv- coils, etc.—and for return of water For larger ca- 

alent direct and other liquids to the overhead _ pacities, write 

radiation tanks of gravity circulating systems for BULLE- 
in industry. Being UTTERLY SIMPLE Tin 113 
—HIGHLY EFFICIENT—REMARK- 

For above ca- ABLY TROUBLE-FREE and LAST- 

pacities, write ING, APCO PUMPS establish new 

for BULLE- high standards of performance. 

TIN. 113-ST 

: AURORA CENTRIFUGAL PUMPS 

| A complete line, notable for streamline coordination between impellers 


and shells tasieding we and Two Stage Horizontally Split Case, Side 
; Suction, Vertical ‘ion Clog, Sump, Mixed Flow, Special Design, etc. 


DISTRIBUTORS IN PRINCIPAL CITIES 


di 


ASH RECEIVER PT" 
& seranaror 
t 


“VAC. VEYOR” 


| HANDLING 
In this system,  epetom, ashen, siftin s, soot and | 
dust are conveyed by pipe from the ash | Coal arrives by rail, is dumped into 
| 
| 
| 
| 


pits, dust collectors, stack, etc., to an ash hopper, raised by bucket elevator and 
receiver and separator at the top side of a discharged either into bunker for im- 
pea means of a vacuum. One man mediate use or down chute to yard 

rates the system, keeping your plant storage. One operator controls all 
2 eaner with less labor. Send for Catalog. equipment. Send for Catalog. 


W BEAUMONT BIRCH 


BULK MATERIAL 
gu HANDLING SYSTEM 


flame cut. Plates are ‘¢ to % in. thick, 60 
in. wide, maximum, by 144 in. Jong. 

Alan Wood Steel Co, Dept W-100, 
Conshohocken, Pa. 


bur 


AIR VALVES P238 

Hi-Cyclic air valves will control the 
stroke of an air cylinder within 0.001 in., 
stop and return the stroke at any point 
without overtravel, control stroke speed in 
either direction, reciprocate mechanically 
or electrically and control the pressure in 
both ends of the cylinder, says the manu- 
facturer. 

Valve operates on air-line pressure as 
low as | psi, or as high as can be delivered 
to it. Can also work efficiently on 1 in. of 
vacuum. The Hi-Cyclic solenoid valves have 
no linkage or mechanical lag time and 
operate as fast as is electrically possible. 
Model B, % and 44-in. valves are 3 in, long, 
2 1/16 in. wide and 2 7/16 in. high. 

Model B-2 double solenoid valve is 9% 
in. long, 3 1/16 in. wide, and 5 5/16 in. 
high. 

Beckett-Harcum Co, Wayne Road, 
Wilmington, Ohio 


CENTRIFUGAL PUMP P203 

Two-stage volute design fas watercooled 
duplex angular-contact ball thrust bearing, 
labyrinth impeller seals, heavy horizontally 
split casing with flanged bearing supports, 
inter-stage seal against bypassing, only 
suction pressure on both stuffing boxes, re- 
newable shaft sleeves, back-to-back im- 
peller to give hydraulic balance. Capacities 
range up to 825 gpm and heads to 800 ft. 
Warren Steam Pump Co., Warren, 


Mass. 


SCALE INDICATOR P210 

Electrical instrument is said to measure 
thickness of scale or other deposit on the 
inside of boiler tubes or circular cross-sec 
tion ducts. 

Electromagnetic probe head enters tube 
where it is held against tube sides by guide 
wheels. A graduated spring steel tape feeds 
the probe down the tube length. Head can 
be rotated or locked in position as desired. 

The two feet in the probe head bear 
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How would you insulate 
these dust collectors? 


To prevent moisture condensation and cor- 
rosion inside these dust collectors, they 
are to be insulated with a layer of 112” 
thick 85% Magnesia. How would you 
apply the insulation? 


METHOD A. 
Over stiffeners on collector shell 


Insulmastic 
IN 1” wire mesh 


Asbestos cement 


\ 
85% Magnesia 


6” x 6” wire mesh welded on 


METHOD B. 


Between stiffeners on shell 


Here’s what the Armstrong engineer recommended: 


Of the two methods shown above, the applica- 
tion of the insulation over the stiffeners is most 
practical. The insulation is applied over 6” x 6” 
wire mesh, welded to the stiffeners. This mesh 
absorbs considerable “weave” and guards against 
the insulation’s cracking as the collectors ex- 
pand and contract. Also, the cost of applying 
the insulation over the wire mesh is lower than 
fitting insulation between the stiffener angles. 

Method A also has the advantage of provid- 
ing full insulation protection over the entire 
surface. In method B, the only protection over 
the stiffener is the wire mesh, plaster, and In- 
sulmastic finish. The “weave” of the collectors 
will cause cracking at these points. 
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Helping you arrive at the most practical so- 
lution to any heat insulation problem is part of 
the day-to-day job of Armstrong engineers. In 
addition to this engineering help, Armstrong’s 
Contract Service provides you with top-quality 
insulating materials and skilled workmen to ap- 
ply them. The next time you need heat insula- 
tion to save fuel or to improve the operation of 
a piece of equipment, call the Armstrong District 
Office nearest you for full information. 


NEW BOOKLET—Send today for your free copy of “Arm- 
strong’s Industrial Insulations.” It contains valuable 
information on heat insulations, recommended thick- 
nesses, and proper methods of application. Write to 
Armstrong Cork Co., 7002 Maple Ave., Lancaster, Pa. 


4 
j { ] 
1 : : rm | 
Hide 
i i 
I 
| 
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For STRENGTH specity 
Tri-Lox 


RECTANGULAR 


OPEN STEEL FLOORING 


Ont FOOT 


The locked-in strength of Tri-Lok en- 
ables it to stand up under heavy loads— 
even on long spans. No rivets, bolts, or 
welds are used in the construction of 
Tri-Lok; this feature eliminates the possi- 
bility of loose joints. 

Tri-Lok is also available in Diagonal, 
© Super-Safety U-type Flooring, and in 
tair Treads of all types. Write for Bulletin 
M 1140. 


DRAVO CORPORATION 


Nationa! Distributor for the 
Tri-Lok Company 


Bidg., Pittsburgh 22, Pa. 


Sales Representatives 
in Principal Cities 


SOLVED! An Overhead 


PIPING 
PROBLEM 


with Chain Guide 


@ Range of 10 ad- 
justable sizes takes 
care of 
makes and types; fits 
valve wheel diameters 
from 2 to 30 inches 


@ Operation of valves in overhead piping 
is no longer a problem. Put valves where 
they should be, where they'll be most eco- 
nomical or efficient, even if necessary to 
place them out of reach. Easy, safe, positive 
control is provided by the BABBITT Adjust- 
able Sprocket Rim with Chain Guide—right 
from the floor! 
@ The BABBITT Adjustable Rim fits all 
valves, with either rising or non-rising stems. 
It is installed quickly by clamping onto the 
hand wheel of the valve. 

@ Write today for Catalog Bulle- 

tin P, surprisingly low prices, and 

name of nearest distributor. 


BABBITT STEAM SPECIALTY CO. 
1 Babbitt Square, New Bedford, Mass. 


| tween the feet and the tube metal. 


against the face of the tube and indicate 
the distance in thousandths of an inch be- 
Wall 


thickness has no effect on meter accuracy. 


| Haskins Turner Co, 1617 Third St, 


| 
| HYDRAULIC CONTROL 


Jackson, Mich. 


P207 

For adjusting the output speed of a 
motor-driven variable-speed transmission, 
this hydraulic control provides a sensitive 
and accurate means of obtaining automatic 
speed change. It can automatically contro) 
tension, speed, pressure, temperature, liquid 
level of materials in process, or synchronize 
speed of production machine or of parts 


| of a unit. 


| 


Control-valve lever may be actuated from 
any speed-indicating mechanism on the 
driven machine, such as a floating roll, 
follower roll, temperature or pressure indi 
| cator, float or other moving parts. A pres 
sure of only a few ounces will change out 
put speed. 

The variable-speed drive combines in 
one unit a motor, speed-changing mecha 
nism and gear reducer. The control con 
sists of a self-contained hydraulic power 
plant and a simple rotary valve, piston and 
cylinder, in one case mounted on the drive 
in place of the customary control hand 
wheel. This control without the hydraulic 
plant is available for pneumatic operation. 
In these applications a compressed-air sup 
ply is connected to the rotary valve. 
Reeves Pulley Co, Columbus, Ind. 


TRANSPARENT PLASTIC 


P212 
Thermosetting, noncrazing, transparent 
plastic, Sierracin 212, stays strong at low 
and high temperatures, withstands rapid 
changes in temperature and pressure. 
Physical properties have remained con- 


| sistent from one batch to another with less 


Jereusen 
Water Column 
with 7-HP 
Gage and 4-37 
Drain Valve. 
Available 
complete, oF 
as individual 
units, 


ERGUSON 
WATER 


GivePositive 
Alarm Signals I 


Knife-Edge Balance 
ds Key To Outstanding 


Performance 


OU'RE sure of positive boiler 

alarms with JERGUSON 
WATER COLUMNS . because 
keen knife-edge balance assures im- 
mediate action. 
Positive action is necessary when 
boiler water level falls too low or 
rises too high in your boiler. Jergu 
son’s camshaft arrangement exerts 
sufficient force to give the power to 
assure action under all conditions. 
The warning whistle blows imme- 
diately when the limit is reached in 
either direction. 
The alarm mechanism on JERGU- 
SON WATER COLUMNS is stain- 
less stecl throughout. Valve stem, 
cam, and knife edges are carefully 
hardened. A complete range of 
pressures and sizes, with screwed 
flanged, or welding connections. 
There's a dependable JERGUSON 
WATER COLUMN to fit your re- 
Write today, with 


ation, 
com UNIT on 
here uson Wate olumns 


ages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 


| 
| " | 
+ 
| | 
| 
| 
—=—SWs | i 
it y | 
Gk 
ii 
8: 
| 
[—Adjustabie— 
| | 
| | 
| | | 
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Installation of Underground-Overhead Process Stea 


PROCESS STEAM LINE recently installed at 
a large adhesives manufacturing plant demon- 
strates many of the outstanding advantages of 
Ric-wiL Prefabricated Insulated Piping Systems. 


Process steam leaving the boiler head at 145 psi is 
delivered to the adhesives mixers—a key oper- 
ation—by a line constructed of Ric-wiL Hel-cor Pipe 
Units carrying an 8” steam pipe and 3” condensate re- 
turn. Both pipes are insulated and housed in the same 
conduit, which runs underground beneath two rail- 
road tracks and a concrete roadway as well as over- 
head between and alongside various plant buildings. 


All units, accessories and sub-assemblies were accu- 
rately prefabricated at the Ric-wil factory to indi- 
vidual specifications of this installation. With the 
complete system and all details laid out on the 
drawing board, pipes were cut to precise lengths 


m Line 


+ 


required and each component unit was precision 
prefabricated. Each unit was identified for its exact 
position in the system, ready for single handling 
installation upon delivery, with a minimum of field 
work and time required. 


The inherent flexibility of Ric-wiL Insulated Pipe 
Units makes it possible to provide adequate com- 
pensation for stresses and reactions caused by expan- 
sion, using a minimum of expansion devices. Only 
one expansion loop was required for this installation 
since a substantial portion of the expansion was 
absorbed in directional changes of the line. 


Precision prefabrication, protection and insulation 
by Ric-wil time-proved methods assure piping 
systems of high thermal efficiency, corrosion resis- 
tance, durability and strength, coupled with speedy, 
low-cost installation. 


Ric-wil Prefabricated Insulated Piping Systems are made-to-order for distribution 
piping of process liquids, viscous fluids, oil, refrigerants, steam, hot or cold water. 
%  Ric-wil engineers will be glad to consult with you on your insulated piping problems 
—without charge or obligation. For full information write The Ric-wil Co., Dept. 5X. 


INS 


To ON-THE-JOB PERFORMS a: | 
RKIC-WIL Prefabricated Insulated Pipe Units Speed 
| 
| 
i 
; 
* | 
| 
a THE Ric-wiL COMPANY CLEVELAND, OHIO 
REPRESENTATIVES IN PRINCIPAL ciries q 
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SPOTS BEFORE HiS EYES! 


MANZEL 
FORCE-FEED 
LUBRICATION 


: May spots requiring many different amounts of lubricant make 
it easy for a new man (or even an experienced one) to get all 
mixed up. 

Manzel Force Feed Lubricators eliminate not only the confu- 
sion—but also the workman. For Manzels automatically lubricate 
any number of wearing points—no matter how hard to get at. 
Just enough of the right type of lubricant is always at each point. 

Manzel Force Feed Lubricators save the initial cost many times 
over each year. They are supplied as standard equipment on 
various makes of engines, pumps, compressors, and other heavy 
machinery. Or they can be installed on your present equipment. 

A Manzel representative will gladly give you technical assist- 
ance on your lubrication problem. 


Write us now. 


Builders of HIGH PRESSURE 
METERING PUMPS 
Since 1898 


Manzel Inc. now supplies repair parts for all 
models of Bowser and Torrington Lubricators. 


A Subsidiary of Frontier Industries, Inc. 


Babcock Street Buffalo 10, N. Y. 


than 2% of variation on tensile, flexural, 
elongation and Barcol hardness tests. Sier- 
racin may be machined easily by all stand- 
ard machinery methods. It lends itself 
particularly well to dry grinding with 
standard resinoid bonded wheels. The ma- 
terial may be permanently cemented to- 
gether or to others such as metal, wood, 
glass, plastic, etc. 

Sierra Products Co, 1632 E Compton 
Blvd, Route 1, Compton, Calif. 


WORKHOLDING TOOL P219 

Time-saving, precision tool, In-R-Tool, is 
a workholding device that can be quickly 
used in lathes, vises, boring mills, on ma- 
chine tables and in fixtures. 

It is primarily an expanding arbor with 
a number of applications. Cores and pres- 
sure members that fit the splines of the 
core are interchangeable. The cores have a 
range from 114 to 2% in. and have national 
coarse *-10 precision threads. A ratio-limit- 
ing collar controls distortion of thin work. 
This collar regulates expansion of the pres- 
sure members and they, in turn, hold the 
work firmly and accurately in place. 
Layne-Held Corp, 2007-H South Shelby 
St. Higginsville, Mo. 


MEGOHMMETER P253 

An instrument designed for measurement 
of electrical resistance over a range from 
300,000 ohms to 20,000,000 megohms. Power 
supply for this instrument is from 110 to 
115 v, and 190 to 260 v ac source. There 
are two test potentials of 85 and 500 v de. 
"Nerman H Sticht Co, Inc, 27 Park 
Place, New York, N. Y. 


Chemical discharge. 


screw 
a. Piston 


Packing giond 

Chemica! suction- . 

“Connection to fluid cylinder 
of reciprocating pump 


CHEMICAL FEED PUMPS P208 

Designed to be driven from the fluid end 
of a reciprocating pump this Nelson chem- 
ical-feed unit makes stroke for stroke with 
he main pump. So it delivers chemicals 
into the discharge line proportional to the 
reciprocating pump’s speed. 

lhe chemical pump has a power cylinder 
{ in which a piston P connects to chem- 
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il DETROIT ROTOGRAT 
e Cost of Producing 


150,000 pounrl untin with 
Shokers — 
Consolidated Poser Campeny, 

South Side Pleat, 


ol economy recognized ability te 


capacities and widely fluctuating loacis macie 
Detroit RotoGrate Stoker populor with Poper Mills. 


A spreader type with grote: that move slowly forword 

continua discharge the ash ot the front. Success- 

fully bors all grades of coal and Lignites. No specicl 

preparation necessary. 

Backed by over ten years’ experience building Detroit 

Stokers. Our Engineering Deportment at 
your service-—no otiligation. Write for Bulletin. 


GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN = 
WORKS AT MONROE, MICHIGAN - DISTRICT OFFICES IN PRINCIPAL CITIES — 
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Rugged, compact, and depend- 
able Wing Auxiliary Turbines are 
the most adequate and economi- 
cal means of supplying power for 
many industrial and marine re- 
quirements. Their many advan- 
tages include low operating cost 

. elimination of electric power 
lower maintenance costs... 
and the fact that the oil-free ex- 


For further information on 
Wing Auxiliary Turbines write 
for Bulletin SW-48 


L.J. Wing Mf.Co. 


50 Seventh Ave. 
New York 11, N. Y. 


Factories: 
Newark, N. J. + Montreal, Can. 


oe All-Steel Welded 
ertical Turbine for 


haust stream resulting from their 
operation may be used for other 
purposes, such as heating, process 
work, etc. 

In over fifty years of service 
Wing Auxiliary Turbines have am- 
ply proved their ability to stand 
up under the most rigorous serv- 
ice as prime movers for mixers, 
morine gear, pumps, fans, 
winches, generators, compressors, 
and other equipment. Their long 
record of consistently trouble- 
free performance has resulted in 
increasing acceptance of Wing 
Auxiliary Turbines as a source of 
power in many applications for- 
merly using motor drive. 


r Combination 
nm pedestal base 


ical-delivery plunger B. A pressure takeoff, 
from each end of the reciprocating pump’s 
fluid cylinder, connects into opposite ends 
of the chemical pump’s drive cylinder at C 
and D. Pressure surges of the main pump 
are thus transmitted to the chemical pump’s 
piston, causing it to reciprocate in step 
with the driving unit. Any changes in pump- 
ing rate of the main pump also changes the 
pumping rate of the chemical pump. 

A screw S in the cylinder head permits 
adjustment of the stroke to vary chemical 
feed at will. Chemical suction and discharge 
valves are heavy plug type, with rifled ports 
to cause the valves to swirl for self-cleaning 
of their seats, walls and wings. 

Nelson Pumps, Wright Chemical Corp. 
627 West Lake St, Chicago 6, Ill. 


TEST FIXTURE P226 

Hydraulic-test unit mounts on bench for 
checking hose assemblies, piping, tubing, 
gages and valves. 

Equipment consists of low-pressure pump 
for filling equipment and a high-pressure a 
pump, good up to 5000 psi, and a 3-gal 
reservoir. Higher-pressure units are avail- 
able. 

J N Fauver Co, Inc, 49 West Hancock, 
Detroit, Mich. 


DC TO AC CONVERTER P258 

These vibrator converters are available 
in models for operation on 32-, 64- and 120- 
v de input. All units have an output rating 
of 115-v de, 60 cycles, 375 volt-amperes. 
Over-all size of the converters mounted on 
racks is 2644x18x10-in. 

Unit boasts of no service interruptions. 
Standby vibrator automatically picks up 
load at end of service vibrator life. Service 
vibrator can be replaced at main repair 
depot. 

Cornell-Dubilier Electric Corp, 2900 * 
Columbia Ave, Indianapolis, Ind. 


SOLDERING GUN p244 

High-speed, single-pole electrode solder- 
ing gun, Cal-88, enables workmen to get 
into narrow spaces between relay and 
electronic circuit parts. 


(Continued on page 202) 
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PLANT EQUIPMENT NEWS 


Reader Service Page for New Products and Literature 
Use the handy FREE service cards for additional information on this month's new products or for 


copies of latest trade catalogs. 


AIR CONDITIONING, HEATING, 
REFRIGERATION AND VENTILATION 


Al7 3 MECHANICAL DRAFT FANS— 
Sern, Fuel Economiser Co, 
Beacon, N 20-page bulletin No. 168 
contains data on the 

pany’s line of mechanical draft 

built in both single and double inlet 
designs, with or without inlet boxes as 
jem te Illustrations and diagrams are 


include 

Al pod STANDARDS — National 
Assn of Fan Manufacturers Inc, 

2159 Guardian Bidg, Detroit 26, Mich. 

3- e form No. 109 sets forth recom- 

mended standard sizes for vaneaxial and 

tu jal fans. 


BOILERS AND AUXILIARIES 


B21 PACKAGE STEAM GENERA- 
TORS — Foster Wheeler Co: 
165 Broadway, 

12-page booklet N. 

a Foster Wheeler coal-oil- 

and dimension tables for each 

pressure, performance curves and —~ ~ 
sectional views are given. 


HEATING UNITS—Black, Sivalis 
B22 


ryson 
Kansas City 6, Mo. 8- 
scribes a new heating up 
eably as a steam boi 


equi steam generatin t. 3 
feat dimension is included. 


STO COMBINA- 
ON—Brownell Dayton 1, 

Ohio. 8- page bulletin No. describes 
Brownell Unitbilt Combination, a high- 
leg direct eek boiler with built-in 
wormfeed stoker. Parts are illustrated 
gas dimensions “and details 


B25 score H BOILERS — Johnston 
Brothers Inc, Ferrysburg, 
4-page leaflet No. 9000 features low 
ure heating all-welded scotch 
Bollers for oll, gas or stoker firing. 


B26 LABORATORY CHUSHERS 


Macklind Ave, St. Louis pag: 
entitled “For Better Testing 
le Reduction,” discusses 


B27 STZAM GENERATORS — C H 
Dutton Co, Kalamazoo, Mich. 
4-page folder features Dutton line of 
horizontal return and vertical boilers 
with choice of oll, g hand or stoker 
firing. Illustrations descriptions of 
each are included. 


ELECTRIC EQUIPMENT 
F45 TOWER TRANSFORMER — 


Box 2099, Pittsburgh page 
booklet No. B-4142 contains informa- 
the design of —s- Weat- 


tion on 


inghouse 
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HOW TO ORDER. 


Be sure to fill out, complete’ 

coupon for each item of informa- 
tion you order. (See sample, 
right.) This gives your request 
authority and helps the manu- 
facturer to address your copy 


When you hove filled out com- 
pletely one space for each item 
of information you want, detach 
clong the scored lines and drop 
the cords in the mail. 


FILL OUT AND MAIL TODAY] NOT GOOD AFTER MAY 1, 


Pewer. Engineer. 


Address 


Your 


POWER, 330 West 42nd St., New York 18, #. Y. 2/80 


Write here number of item 
in which you ore interested 


Your 
Compeny Name 


Address. 


Your Neme 


POWER, 330 West 42nd $t., New York 18, 4. Y. 


POWER, 330 West 42nd St., New York 18, Y. 


POWER, 390 West 42nd Si., Mew York 18, 


Company 


POWER, 330 West 42nd St., New York 18, 


POWER, 190 West 42nd ew York 18, ¥. 
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POWER, 390 West 42nd St, tow York ve 


| ‘ADDITIONAL DATA 
| 
4 
1950 
Sin 
e- 
nee h heater by adapti the Your Nome ‘ 
By. or hot water heater by adapting 
signed primarily for smaller industrial 
f and specifications for the unit both as Re! | — 
a boiler and as a heater. 2 
B23 ®T=A™ BOILER UNIT—Jobns- 
ch. 4-page brochure No. 
about Johuston steam boiler unit. Write here sumber of item Write here number of item 
ne ompa comple in which you ore interested which you are interested 
Your Your 
Re 
14 2/60 
het 349 in which you ore interested in which you ere interested H" 
practical applications of American labo- 
in testing laboratories and universities 
rai chemicals, clays and other products. AH 
Write here member of item Write here member of item 
‘i. in which you ere interested in which you ore interested a 
T | 


struction details of shell-form and 
core-form oll- and air-insulated power 
described and i 


F46 
lis-Chalmers Mfg Co, 951 8S 


h 8 yo Wis. 8-page folder 
No. 61B6382A describes versatile and 
flexible Allis-Chalmers dry-type trans- 
formers built in sizes of 1% kva and 
larger, single-phase, and kva and 
ret: three-phase, suitable for duty 

t at the load center. 


F47 COLD FLUORES- 
CENT LIGHTI — Fluorescent 
Assn, 601 ‘Ave, New York 
17 ge publication furnishes 
ta and technical informa- 
tion on the use of standard and custom 
cold cathode lamps. Included are sec- 
tions on installation of cold cathode and 
charts iving photo-metric data of 
tan lamps. 


CIRCUIT RECLOSER—Westing- 


new Westinghouse ~ -ampere t GR 
recloser. Diagrams ity 
drawings help in 

step by step. 


TERMINALS—Fiexilab Products 

Co, 4945 Colorado Blvd, Denver 

36. Sate ngle-sheet broadside No. C-1 
Piexilab electrical terminals 


and adapters. Construction and design, 

as well as a few of the many connec- 

tions of these te and 
pters are illustrated. 


tinghouse Blectric Corp, 
talog No. B-4819 points out construc- 
tion features of complete Westinghouse 
line of instrument transformers. 


HEAT EXCHANGERS 
Gl 4! am COOLERS — American a 
Co, Alco 


Products 
Dunkin x Y. 20-page booklet, 
“Aleo Aircooi ers, ives informative 
data on oriesipies of air cooling, and 
relates basic mechanical facts of radia- 
tor core and fintube models of Alco 
Aircoolers. 


G2 OIL Prod- 
ucts Corp, Lombard, Ill. 8- e 
folder, entitled “Pre-Heat” shows hori- 
zontal and vertical electric fuel-oil 
types of Boyar preheaters. Rating and 
viscosity temperature charts are given. 


MAINTENANCE AND 
SAFETY EQUIPMENT 


K13 PIPE TOOLS CATALOG—Beaver 
Pipe Tools Inc, Dana Ave, War- 
ren, Ohio. Bulletin No. 50 is a revised 
Beaver Pipe Tools ae which carries 
complete up-to-date information on 
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the company’s line of pipe tools, ma- 
chines, power drives an reading oll. 


Kl =. CUP AND GAGE — Trico 

Fuse Mfg Co, 2948 N 6th St, Mil- 
waukee 12, Wis. Single-sheet form No. 
31 tells about a combination visible oll 
cup and oil gage—both in one unit. 
Approximate dimensions in inches and 
list prices are given. 


K1 5 EQUIPMENT CATALOG — Mar- 

tindale Electric Co, 1885 Hird 
Ave, Cleveland 7, Ohio. 64-page catalog 
No. 28 is replete with illustrat ons, spec- 
ifications and prices for commutator, 
motor, electrical and mechanical main- 
tenance equipment, and production and 
safety equipment. 


K16 POWER PIPE THREADER — 
Beaver Pipe Tools Inc, Dana 
Ave, Warren, Ohio. 4-page folder dis- 
cusses the Model-C portable power pi 
threader. Bulletin is filled with useful 
information contributed by users of the 
machine, who tell where and how they 
used it and what effect the unit had on 
their operations. 
K17 DEVICES—Tri 
use Co, 2948 N 6th St. 
s. 4-page broadside 
No. 4800-OB describes and pictures the 
Trico line of lubricating devices con- 
sisting of constant level, gravity-feed, 
wick feed, bottle, “Micro- 
Matic,” “Vari-F eed," and ‘underfeed 
oilers; combination oll cups and oil 
gages. 


L33 CONCRETE FLOORS -— Master 
Builders Co, Cleveland 38, Ohio. 
86-page booklet, entitled “The Master- 
ate Iron-Clad Concrete Floor,” gives 
‘ull a on the product and its 
advan Job pictures are shown 
and dotalied illustrated directions for 
laying a Masterplate floor are given. 


TOOL WORKING MANU. 

Allegheny Ludlum Steel 
Henry W Oliver Bldg, Pittsburgh 
Pa. 16-page data book, entitled “The 
Working of Tool and High Speed 
iteels,” contains specific information 
summarized from laboratory and serv- 
ice tests on various grades in the A-L 
line. A simple selector chart, procedures 
and tabulations form a working manual 
for makers and users of cutting tools 
and dies. 


L35 LOCK WASHER SCREWS — 

Pheoll = = 6700 Roosevelt 
Rd, Chicago 50, I a) bulletin No. 
80-A describes emake lock washer 
screws) as an assembled one and free- 
rotating washer. 


MATERIALS HANDLING 


M2 MATERIALS HANDLING MAN- 

UAL—-Aerol Co Inc, 2830 On- 
tario St, Burbank, Calif. talog has 
complete illustrations of all Aerol prod- 
ucts and drawings which show exactly 
how they solve particular materials 
handling problems. Dimensions, load 
ratings, and code numbers are tabulated 
for quick and easy reference. 


All literature designated with 
a star (4%) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


* FREIGHT ELEVATOR — Westing- 
house Electric Corp, Elevator Div, 
Jersey City, N. J. 4-page buyer’s guide 

oklet contains ten profusely illus- 
trated sections that explain the basic 
considerations involved when selecting 
freight elevators and gives component 
parts of same. 


METALS AND ALLOYS 


R1 BEARINGS AND CASTINGS — 

National Bearing Div, American 
Brake Shoe Co, 4930 Manchester Ave, 
St. Louis 10, Mo. 28-page bulletin, en- 
titled “Bronze and Copper Bearings and 
Castings,” gives physical properties and 
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CONTROLLED TWO-STAGE WELD 


THERE’S NO NEED TO BE WITH 


This child is obviously “overwhelmed and perplexed” with the size complexities of the earth. But 
naturally, she’s not expected to know what it's all about, much like any power plant maintenonce engineer 
who is too busy to be expected to know all the intricacies of pipe engineering or to have time to develop 
adequate facilities to do a thorough job. That's where we come in. ur 50 years in the prefabricated piping 
business, solving ever-changing piping needs (high temperatures, high pressures) Of progressing industry, 
has endowed us with the “know how” of pipe engineering and erection. And, too, we hove developed a 
well coordinated team and shop facilities equipped to handle Idege or small jobs and relieve you of all piping 
details. If you are “overwhelmed and perplexed” with piping problems because of lack of time and proper 
facilities, call us. Also ask us about the Mitchell-Westport Joint which prevents metal protrusions inside the 
pipe without using backing rings. It's described in our bulletin, “Something New in Welding.” Write for it now. 


REPRESENTATIVES IN BOSTON, NEW YORK, 
CLEVELAND, MOBILE AND HAVANA 


(PATEMT ED) 
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De LAVAL-IMO 


SIMPLE ...RELIABLE... 
EASY TO TAKE APART 


Only three moving parts. No pilot gears. 
No sliding vanes. No reciprocating 
members. Nothing to get out of order. 

IMO Pumps are designed for han- 
| dling oils, hydraulic control fluids and 
other liquids over a wide 
viscosity range. 


IMO PUMP DIVISION of the 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 


10 to 304 hp 
100, 125 and 150 Ibs wp 


Has all the characteristics 
which make firebox boilers 
ideal for high pressure. Com- 
plies fully with ASME and 
SBI codes. 


Outstanding for extra years of 
dependable service in produc- 
ing hi-pressure steam econom- 
ically with Oil, Gas or Coal. 
WRITE Department 96-K2 
for 6” scale with pipe diameter markings 


KEWANEE, BolLER CORPORATION 


comparative specifications for 27 dif- 
ferent bronze alloys and 5 aluminum 
and manganese bronzes. 


R1 STEEL CASTINGS CHART -— 

Steel Founders’ Society of Amer- 
ica, 920 Midland Bldg, Cleveland 15, 
Ohio. 4-page folder consists of factual 
engineering data emphasizing versa- 
tility, strength and dependability of 
steel castings, incorporated in a com- 
prehensive technical chart as an aid to 
design engineers and purchasing de 
partment engineering staff 


PRIME MOVERS AND ACCESSORIES 


Vii STANDARDIZED DIESEL EN- 
GINES — American Locomotive 
Co, Stationary & Marine Diesel Engine 
Div. Auburn, N. Y. 8-page bulletin, en- 
titled “Alco Standardized Diesel En- 
gine,” illustrates construction of these 
standardized engines. Specifications and 
a list of features are included. 


Vi DIESEL ENGINES — Superior 

Engine Div, National Supply Co, 
Springfield, Ohio. 20-page booklet No. 
4812 describes Superior diesel engines 
for stationary installations. Included 
are more than 100 specifications show- 
ing a range in power from the naturally 
aspirated, 6-cylinder, 175-hp engine 
with 8% x 10%-in. bore and stroke, toa 
supercharged, 8-cylinder, 1500-hp en- 
gine with 14% x 20-in. bore and stroke 


PUMPS 


W2 ROTARY PUMPS - De Laval 

Steam Turbine Co, Trenton 2, 
N. J. 4-page catalog No. LG shows cut- 
away drawings of the six different 
types of De Laval-IMO rotary pumps, 
along with brief description of each. 
Capacities range from 0.5 to 1000 gpm 
for pressures to 500 psi, to 150 gpm for 
pressures to 1500 psi. 


W23 CENTRIFUGAL CHEMICAL 
PUMPS-—Worthington Pump & | 
Machinery Corp, Harrison, N. J. 12-page 
publication No. W-350-B1l presents 
some of Worthington’s§ centrifugal 
pumping equipment used in the chem- 
ical process industries. Complete ex- 
planation of Worthington Mechanical 
Seal specially designed to prevent leak- | 
age of corrosive liquids, and a descrip- 
tion of Worthite, a corrosion resistant 
metal, are given. 


W24 GAS PUMPS — lhoots-Conners- 
ville Blower Corp, Connersville, 
Ind. 8-page bulletin No. 31-B-17 covers 
the company’s Type XA gas pumps 
which are used as boosters or ex- 
hausters in a wide range of industrial 
and other applications. Sectional views 
are included. 


W25 CENTRIFUGAL FIRE PUMPS 
-—Peerless Pump liv, Food Ma- 
chinery & Chemical Corp, 301 West Ave 
26, Los Angeles 31, Calif. 24-page cata- 
log No. B-1500 gives informative data 
on both single- and two-stage centri- 
fugal fire pumps and their methods of 
drive and application. 


W26 SELF - PRIMING CENTRIFU- 
GAL PUMP-—-La Bour Co Ine, 
Elkhart, Ind. 16-page booklet No. 53 
discusses La Bour Type G vertical, self- 
priming pump. Operating 
information and instruction for instal- 
lation and care of these pumps is in- 
cluded. 


W2 PUMP CONTROL Cutler- 

Hammer Ine, 294 N 12th St, 
Milwaukee 1, Wis Bulletin Noe 9589D- 
21 describes Cutler-Hammer oil well 
pumping control, designed for across- 
the-line starting of squirrel cage 
motors. 


OTHER EQUIPMENT 


Z31 DUPLEX COMPRESSORS - 

Pennsylvania & Compres- 
sor Co, Easton, Pa. 24-page catalog No 
203 tells about Pennsylvania horizontal 
duplex heavy duty compressors. Com 
plete coverage is also given to the firm 

air cushion valve 


Z3 VOLTAGE REGULATORS — 
Sorenson & Co Ine, 375 Fairfield 
Ave, Stamford, Conn. Two booklets | 


you save steam 
when your 

condensers are 

Oakite-clean! 


WHEN condenser tubes are 
scale-fouled, a lot of BTU’s 
go up the stack. So if lime- 
scale is reducing the effi- 
ciency of your condenser 
performance, switch to low- 
cost Oakite cleaning and de- 
scaling to eliminate serious 
heat-transfer difficulties. 
That way you get maximum 
value out of every fuel 
dollar. 


It’s Easy! 


To handle the job efficiently, 
economically, there are 
scientifically designed Oakite 
alkaline materials for fast, 
easy cleaning of the steam- 
side of your condensers. For 
descaling the water-side sur- 
faces, there are safe, thor- 
ough acidic Oakite de- 
scalants. 


@ Data Yours FREE 


You can get the facts about 
these effective Oakite com- 
pounds and full step-by-step 
details by contacting your 
nearby Oakite Technical 
Service Representative. Or 
send today for your free 
copy of the illustrated 
“Oakite 71 Digest” — and 
read the Oakite story of con- 
denser - cleaning. Write to 


OAKITE PRODUCTS, INC., 
23 Thames St., N. Y. 6, N. Y. 


INDUSTRIAL Hing 


& 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 


| | 
Send for Catalog 1-32AP | 
| | 
| 
} 
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at U. S. Arsenal, 
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Mr. R. H. Hill, chief electrical engineer 


makes a periodical inspection of Ge 
mercury -arc rectifier. 


G-E rectifiers cut Arsenal’s yearly 
maintenance and operating costs $3500 


Mr. R. H. Hill, at the U. S. Government Arsenal, Watervliet, 
N. Y. is just one of the many forward-looking plant engineers 
who is cutting his plant’s power bill with the new, modern way 
to get d-c power—by installing mercury-are power rectifiers. 

You can install these units, and then practically forget them. 
This means big savings in both maintenance and operating costs. 

Mr. Hill, for example, says that installing a G-E 400-kw rec- 
tifier at the arsenal in 1943 reduced maintenance expense $500 
a year. At the same time he reduced operating expense about 
$3000 a year, because he was able to transfer to other work the 
operators formerly needed. Total savings of $3500 represent a 
20% cut in yearly d-c power costs. 


TO CUT YOUR POWER COSTS 

Find out today how you can cut your power bills by putting 
G-E mercury-arc power rectifiers to work in your plant. Call 
or write your nearest G-E sales office for information. Apparatus 
Department, General Electric Company, Schenectady, N. Y. 
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KENNEDY FIG. 492—-BRONZE 


wae a valve must make its vad decisions 
use KENNEDY swing Check Valves 


A swing check valve often guards the most vital point in 
your lines. That is why you will want the full assurance of 
KENNEDY'S seventy-three years of valve experience back of the 
check valves you select. When things are flowing smoothly . . . 
in the right direction... it stays open with minimum flow 
resistance. The moment back pressure develops it closes 
instantly and positively! 

KENNEDY manufactures check valves in a wide range of 
types and sizes. Write for full details. 


KENNEDY FIG. 889—-IRON 
BODY BRONZE MOUNTED 


Bronze Faced Disc. Steam 250 


SWING CHECK VALVE 


Steam 300 Ibs. at 550° F. Cold isc. 

Water, Oil or Gas, Non-shock, ibs. at 500° F. Cold Water, 
A 600 Ibs. Generous diameter Oil or Gos, Non-shock, 500 
H cap permits easy inspection ibs. Revolving disc is self-ad- 

and regrinding without re- justing. Angular placement 
F moving from line. Swing disc permits easy opening at low 
: swivels in hinge while a stop pressures while also reducing 

on the cap prevents sticking in closing shock at high back 


open position. Sizes 7” to 3”. 


pressures. Sizes 2” to 10” 


FIG. 106—IRON- 
BODY SWING CHECK VALVE 


Flonged; Bronze Mounted, 
Bronze Faced Disc. 2” to 12” 
Saturated Steam 125 Ibs 
Cold Water, Oi! or Gas, Non 
shock, 175 Ibs. Has revolving, 
self-adjusting disc ongled for 
easy opening at low pressure 
and shock reducing closing at 
high back pressure. Sizes 2” 
to 24”. 


KENNEDY FIG. 103—BRONZE 
SWING CHECK VALVE 


Bronze or Leother-Faced Disc. 
Saturated steam 125 Ibs. Cold 
Water, Non-shock, 200 Ibs. 
Also recommended for use on 
oil and gas lines. Leather- 
Faced disc should be used on 
cold water lines. Easy swing- 
ing disc is hinged on bronze 

pin... will not ya in open 
position. Sizes 1,” 


BUY FROM YOUR LOCAL DISTRIBUTOR 


THE 


cover new line of Sorenson electronic 
voltage regulators. Catalog No. A-1049 
contains specifications and description 
of the standard ones for control of ac 
power. Catalog No. B-1049 lists and de- 
scribes the line of dc power sources and 
supplies. 


TEMPERATURE REGULATORS 

—Spence Engrg Co Inc, Walden, 

Y. 6-page pamphlet outlines con- 

struction and operation of Spence Type 

E2T100 temperature regulator, an ex- 
ternal pilot, self-operated regulator. 


Z FINISHING CEMENT—Baldwin- 

Hill Co, Trenton 2, N. J. 4-page 
broadside points out advantages and 
characteristics of Powerhouse cement, 
a finishing cement that insulates. 


Z3 SILENT CHAIN DRIVE—Whit- 

ney Chain & Mfg Co, Hartford 2, 
Conn. Catalog on silent chain drive 
makes selection of silent chain and 
chain drives easy by using Whitney 
tables listed in it. 


MEGOHMMETER — Herman H 

Stitch Co me, 27 Park Place, 
New York, N. Y. ‘-paqe bulletin No. 
1029 features Model 29 Twenty Million 
megohmmeter giving general descrip- 
tion, principle of operation, and specifi- 
cation. 


Z37 LIQUID LEVEL METERS — 
Fischer & Porter Co, 75 County 
Line Rd, Hatboro, Pa. 24-page booklet 
No. 75 describes the company’s line of 
Levelimeter instruments for indicating, 
measuring, and controlling liquid level 
and inter-face level. 


Z38 QUICK-OPERATING VALVE — 
Everlasting Valve Co, 49 Fisk 
St, Jersey City 5, N. J. 14-page catalog 
No. E-160 explains application of Ever- 
lasting quick-operating valves to blow- 
off service and on fire protection, chem- 
ical process, soot blower, water column 
es and other types of pipe 
ines. 


Z39 TESTING PROCEDURES — 
Owens-Corning Fiberglas Corp, 
16 E 56th St, New York 22, N. Y. 36-page 
publication, entitled “Testing Methods 
and Facilities Used on Fiberglas Prod- 
ucts,” tells about facilities and proce- 
dures employed by the company in its 
testing laboratories. 


Z40 TECHNICAL DATA — Lefax, 

Philadelphia 7, Pa. Catalog fur- 
nishes complete information and list of 
2000 subject titles on essential data for 
engineers and students, which has been 
prepared in pocket sized binders. 


Dr Charles M Slack has been named 
technical director of Westinghouse Elec- 
tric Corporation’s Atomic Power Div. In 
his new position he will have staff respon- 
sibility for the general direction and co- 
ordination of all research and engineering 
work of the div. The first major project 
is the building of an atomic power plant 
for Naval ship propulsion in cooperation 
with Argonne National Laboratory, of Chi- 
cago, under contract awarded by the Atomic 
Energy Commission. 


Pacific Gas and Electric Co and the 
Fresno Irrigation District will develop 
power at Kings River, Calif., according to 
the announcement of the Federal Power 
Commission. The license permits installa- 
tion of a total of 274,000 kw. The Fresno 
Irrigation District had proposed 144,000 
kw, and the Bureau of Reclamation only 
101,500 kw. 


Chain Belt Co, of Milwaukee. announces 


opening of a new modern warehouse in con- 
junction with new expanded facilities for 
the Dallas district sales office at 1611 
Dragon St, Dallas, Texas. 


KENNEDY 


VALVES PIPE FITTINGS = FIRE 
GPFICE-WAREHOUSES IM NEW YORK, CHICAGO, SAN FRANCISCO - SALES REPRESENTATIVES IM PRINCIPAL CITES 


196 POWER © February 1950 


| 
fi 

| 
| 
| 
| 
| 

i 

| 

| | 

| | 


it’s 

Like 

Finding 
Money 
when you... 


CHECK THESE 
ADVANTAGES 


IR-120 is a capacity 
— resin cation exchanger pro- 
uced in the form of attrition-resistant, 
bead-like particles. AMBERLITE IR-120 is: 
—stable over the entire pH range 


—unaffected by hot solutions; can be 
operated at temperatures close to 
boiling 


solvents 
—unaffected by low-silica waters 


—resistant to strong oxidizing and reduc- 
ing media 


—uniform in particle size 


—extremely high in regeneration 
efficiency 


—extremely high in capacity even at 
high flow rates 


—lower in operating cost! 


in all ¢ 


SAVE PROCESS STEPS 


WITH THE AMBERLITES 


IN WATER 
CONDITIONING 


And it’s like throwing money away when you install low-capacity, 
physically and chemically unstable cation exchangers in your water 
softening or deionizing units. 


Where does the money go? Into the chemicals used for too frequent 
regeneration of low capacity exchangers . . . into replacement of unstable 
exchanger that has dissolved in low-silica waters, that has been worn by 
constant attrition, that has succumbed to hot water, to strong oxidizing 
and reducing media, to acids and alkalies. It goes into the scores of 
restrictions and precautions, the delays and recalculations that are part 
of exchangers whose capacity varies with changes in flow rates, in 
magnesium content of the water—even with the Seasons! 


Where is the money to be found? In the use of AmBErttre IR-120—stable, 
high capacity synthetic resin exchanger now available in large quanti- 
ties. Check the advantages listed at the left. Then write to Department 
POW-1 for technical literature that describes the resin in greater detail. 


AMBERLITE is @ trade-mark, Reg. U. S. Pat. Off. and in principal foreign countries. 


CHEMICALS FOR INDUSTRY 


ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODOBUCTS BOivision 
Washington Square Philadelphia 5. Pa. 
The Resinoes Prodects Bivision was formerly The Products Chemical Company 
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S-E-CO. COAL VALVES. will not stick in 
operation because the S-E-Co. U-shaped gate, together 
with the double rack and pinion and roller bearing rollers, 
allows the valve to operate easily regardless of the corro- 
sive and dusty condition that exists within the body of 
the valve. For a coal valve that will open and shut when 
required, use a S-E-Co. Valve. 


Bulletin upon request. 


STOCK ENGINEERING COMPANY 
T15P Hanna Building * Cleveland 15, Ohio 


BIG AUSTRALIAN PACKING PLANT INSTALLS 


wa 


The Queensland Meat Industry Board recently installed three Frick ammonia booster 
compressors for producing low temperatures at the Brisbane Abattoir. The Board says 
these big machines, each with four cylinders of 15" bore and 10" stroke, “have worked 


very efficiently, 


Two of Three Frick Compressors at Brisbane 


and have increased the output of the freezers at Brisbane by 26%. 


Annual capacity of the plant now ap- 


* proximates 250,000 cattle, 150,000 calves, 


50,000 hogs, 
lambs. 


and 700,000 sheep and 


Whether you're in Augusta or Australia, 
if you need air conditioning, refrigerating 
or ice-making equipment in commercial or 
industrial sizes, there's a Frick system to 
meet your requirements. Ask for recom- 
mendations and estimates. 


WAYNESBORO. PENNA 


Also Builders of Power Farming and Sawmill Machinery 


(Continued from page 140) 


forcement of air-pollution laws because 
of the damage to public health and 
property by stack emissions. A_ light, 
compact, reliable smoke indicator, not 
now available, would be of great help 
in the enforcement of smoke-abatement 
laws, said the speaker. 

At the afternoon session, John Doyle 
vice-president, Thermix Corp, talked 
on “Stack Emissions, Their Problems 
and Means of Improvement.” After 
giving a comprehensive presentation of 
these problems, he said the problems 
of stack emissions are great. In addi- 
tion to boiler stacks there are kilns, 
blast furnaces, open hearths, smelters, 
electric furnaces, chemical exhausts, 
locomotives and many others that re- 
quire elimination equipment of one 
type or another. 

Some of these problems we can solve 
now. Others require extensive research 
and development to find a proper an- 
swer. If public officials, industry and 
manufacturers of eliminating equipment 
work together, our cities and towns will 
be cleaner and healthier places to live 
in. 

Robert H Saunders, chairman, Hydro- 
Electric Power Commission of Ontario, 
guest speaker at the power-show lunch- 
eon, told how the commission’s power 
system had grown into one that gen- 
erates and distributes over 13-billion 
kwhr annually and has a peak load of 
over two million kw. To meet growing 
power load demands the commission 
has 1,044,000 kw under construction for 
completion by 1952. 

At a round-table forum, the speakers 
were James A Kearns, consulting en- 
gineer; N MeMurrich, architect; and 
R G Edwards, industrial power engi- 
neer. From this presentation it was 
evident that much could be accom- 
plished in plant design and construction 
by closer cooperation between plant 
management, architects, consulting en- 
gineers, operating engineers and general 
contractors. 

“Fuel Selection” was the subject of 
a comprehensive paper by Thomas P 
Bateman, western service engineer, 
Pittsburgh Consolidated Coal Co. Fuel 
selection, he said, is a separate problem 
in each plant and must be treated as 
such, but there are four basic fuel re- 
quirements common to all. These are 
ability to (1) meet load demands (2) 
give maximum economy (3) cause 
minimum nuisance, for instance with 
smoke and dust (4) provide a continu- 
ous and reliable supply. 

Other papers presented were “Stok- 
ers” by William Bardsley; “Technical 
Training of Student Engineers” by 
James Gillespie; “Electricity” by 
Allen Frizzell—all of the Toronto Cen- 
tral Technical School; and “Refrigera- 
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orrecti 


Akon 


An effective oxygen ab- 
sorbent and sludge coag- 
ulant for boilers, either 
internally or externally 
treated. 


No. 26 internal 


Treatment 
Used as oxygen scaven- 
gerand sludge dispersive 
agent for boilers, either 
internally or externally 
treated. 


[_] No. 160 Series 


A liquid formulation of 
the volatile amines for 
corrosion control in con- 
densate return systems. 


Akon Bricks Silimite 


A solid composed of 
Akon and softening 
chemicals for internal 
treatment in low to me- 
dium pressure ranges. 


[_] No. 30 Series 


Powdered formulations 
combining all of the nec- 
essary softening chemi- 
cals with an organic dis- 
persive material. 


[_] A-C Anti-Foom 


An effective formulation 
to overcome damaging 
foaming in boilers oper- 
ating over 150 psig. 


Effective high magnesi- 
um dolomitic lime for 
silica reduction in con- 
nection with a ‘hot proc- 
ess soda softener. 


[_] No. 40 Series 


Powdered formulations 
for scale and corrosion 
control as supplementary 
treatment for boilers in 
all pressure ranges. 


Powdered formulations 
designed to control ex- 
cessive scale and corro- 
sion problems in plant 
cooling cycles. 


No. 60 Series 


Powdered formulations 
for inhibiting corrosion 
in brine and circulating 
water systems and low 
pressure boiler plants. 


OR OVER HALF 


A CENTURY, 

L Allis-Chalmers has been 

building power genera- 

tion equipment. This experience is invalu- 
able in providing our water conditioning 
specialists with the extensive background 
needed today to recommend, not only the 
correct equipment, but corrective chemicals 


and comprehensive service as well. 


Whatever 
food, 


your industry 


paper, 
youll get prompt, con- 


petro- 
leum, stecl 
vincing results with Allis-Chalmers water 
conditioning service. An expert representa 
tive is available, ready to recommend proper 
chemicals or help select the right process 
for your power plant requirements. Get in 
touch with him today at your Allis-Chalmers 


Office for complete information. 


Akon and Silimite are Allis-Chalmers trademarks. 


ALLIS-CHALMER 


Water Conditioning 


EQUIPMENT CHEMICALS SERVICE 


POWER - 1950 


February 


MILWAUKEE, 
Gentlemen: 


wis, 


on the following chemicals: 


Please send me specific information 


ALLIS-CHALMERS, 952A SO. 70 ST. 


“A-2910 


| 


| 
Your Power 

| 
| 

all 
ah Carl 4. With 25 
years ©XPerience in Power 

Plant Water fonditioning, is 

one of the Allis-Chalmers Spe. P 
Cialists locateg 2round the 
| Country to Advise you ©N cor. 

ect water conditioning equip. 
; 7 Ment, chemicals ond service, 
For free SUrvey, cal] your near. 
by Allis-Chalmers Office) 

_ 

is 
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tion” by Mark Johnson, Canadian Gen- 
if you're designing, installing, or modernizing pace aye 
a power plant Officers elected for 1950 are: presi- 
P P of 100 developed HP upward | dent, J © Buchanan, chief instructor, bd 
| power engineering school, Ryerson In- 
stitute, Toronto, Ont.; Jst vice-presi- 
| dent, J F Humphreys, power engineer, 


| ic | Polymer Corp, Sarnia, Ont.; 2nd vice- 
SAV opresident, Allen Hutchison, mechanical 
| Stores, Montreal; general secretary, W 
HEL | G Childs, chief engineer, Gair Company 
MON EY ‘a a | of Canada, Toronto, Ont. 
Next convention will be held in Mon- 
treal, tentative date for which is Oct 19, 
20 and 21, 1950. 


and OVERHEAD 


John S Cotton, consulting engineer of 
San Anselmo, Calif., has been engaged by 
State of Israel to prepare a master plan 


and designs for irrigation and power de- 

a velopment of Israel. This involves conduct- 

utomatic urner ing waters of the Jordan River, for genera- 

tion of power, from the northern boundary 

to southern end of the country for irriga- 
tion, and conducting Mediterranean sea 
water to the Dead Sea, which is about 400 
meters lower than the Mediterranean. The 


sea water, after generating power, will be 
evaporated. 


ERE’S WHY — The Peabody Automatic Burner is a complete compact oil- 
jombustion system that takes heavy Bunker “'C”’ oil (or lighter) from the storage 
nk, preheats it, pumps it to required pressure, delivers it to the burner at proper 
iscosity, ignites it, and then burns it at the proper firing rate. The entire unit is 


jounted on a common base at the factory. No other construction or engineering In a further effort to cooperate with the 
d ice li It elimi all oth li smoke-control program, the railroads serv- 

sary beyon connecting to service lines. It e iminates all other auxiliary equip- ing Allegheny County, Pe., end the bitemi- 

ent and gives you dependable, low-cost combustion. The Peabody Automatic __ nous coal industry have launched a research 

urner is listed by Underwriter’s Laboratories and is available for both automatic and development project aimed at reducing 
tio that part of air pollution resulting from 

An “au ic Operation. flyash and cinders emitted by steam loco- 

CHECK THESE FEATURES= motives. A special committee, to be known 


as the Locomotive Cinder Collector Re- 
search and Development Committee, has 
been formed to supervise the jointly 
financed program of the railroads and rep- 
resentative of Bituminous Coal Research, 
Inc., the national research agency of the 
bituminous coal industry. This 1)-man 
committee will direct the work that will 
include the design, construction and testing 
of a cinder and flyash collection and dis- 
posal system suitable for conventional 
steam locomotives. 


American Society of Mechanical Engi- 
neers has published the 1950 edition of 
Section Eight of the Boiler Construction 
Code for unfired pressure vessels. This 
edition embodies all revisions since the 1946 
edition. It covers carbon and low-alloy 
steels only. Stress tables are based on a 
factor of safety of four rather than five. 
Copies are available from the society at 
29 West 39th St, New York, N.Y. for $3.50 
each. 


Aluminum Co of America’s new Pitts- 
burgh skyscraper will have eight elevators 

capable of a speed of 1000 ft per min, and 
six with a speed of 800 ft per min. West- 
inghouse Elevator Div will install the equip- 
ment and all necessary signal controls. 


: Tennessee Valley Authority awarded a 
: | $700,000 contract to Worthington Pump & 
45) | | Mach Corp for nine motor-driven centrifu 

gal boiler feed pumps, serving three 1,000, 
000-Ib-per-hr boilers in the Johnsville steam 
| plant. 


OFFICES IN PRINCIPAL CITIES 
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Exi0€ Men began 


where you left off, 


Mr. Diesel 


N. one knew better than 
Mr. Diesel, that when you gave your engine sO the 
world it was but a beginning. 


You must have foreseen that cranking“ould become 
increasingly difficult as more pow€rful engines were 
developed and their applicas#6ns multiplied. 


But those future cragktng problems were for others 


to solve. Where ya left off, Exide carried on. 


For many Pa Exide Men have worked closely 
VA 
ne and starter manufacturers. Battery after 

» has been designed and redesigned. Tests 


EXIDE MEN — engineers, chemists, metallur- 
gists, physicists, technicians — comprise the 
largest research staff of its kind in the industry. 


“Exide” Reg. Trade-mart U.S. Pat_o7 


DEPENDABLE BATTERIES FOR 62 YEARS...1950 


February 1950 


have followed tests... in laboratory and in service 
.. under all operating conditions. 
Today, builders and users of Diesel engines enjoy 
the benefits of those years of unceasing effort. For 
Exide provides batteries that are equal to any 
service demand. 
When your Diesel cranking batteries are Exides, 
you can count on a quick breakaway and a high 
cranking speed, 
THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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COOLING TOWERS 
WOOD TANKS 
STAINLESS TANKS 
WOOD PIPE 
MULTI-FIN UNITS 


SANTA FE 


TANK & TOWER CO. 
ENGINEERS © FABRICATORS © ERECTORS 


540! S. Boyle Ave., 
Branches 


Los Angeles 11 
New York, Boston, Chicago, 
Tulsa, Houston, San Francisco 


ERCO 


AUTOMATIC CONTROLS 
FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 
OF PRESSURE. TEMPERATURE, 
LIQUID LEVEL ETC. 


SIMPLE TO ADJUST FOR THE 
SPECIFIED OPERATING RANGE 


MERCOID CONTROLS ARE EQUIPPED 
WITH MERCURY SWITCHES, THEREBY 
INSURING GREATER SAFETY, BETTER 
PERFORMANCE AND LONGER CONTROL LIFE 
WRI FOR CATALOG GOOB. PLEASE 
ENTION THIS PUBLICATION 


THE MERC OID CORPORATION 
420! BELMONT AVE. CHICAGO 41, 
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NEW EQUIPMENT BRIEFS 


(Continued from page 192) 


A full-view light shines on top of the 
electrode and the parts being soldered. 
Entire gun weighs only 1% Ib. It has a 
pistol-grip with a full 3-finger trigger that 
controls a dual-heat setup. Top of the trip 


| enables the gun to put out 150 watts, and 


the bottom 100 watts. Unit operates on 


| 60-cycle 110-v ac. 


Calire Mfg Co, Inc, 45 Washington St, 


| West Orange, N. J. 


CHEMICAL-FEEDER P227 

Auto-Pneu-Matic unit provides automatic 
instrument control for the Pulsafeeder out- 
put. 

Pulsafeeder is designed so output can be 
adjusted during operation and, with the 
4uto-Pneu-Matic controller, volume can be 
changed from zero to full displacement 
automatically. Device is also suitable for 
use with all commercial pneumatic systems, 
and can be made responsive to any measur- 
able variable such as flow, pH, temperature, 
liquid level, pressure, etc. 


Lapp Insulator Co, Inc, Process Equip- 


ment Div, LeRoy, N. Y. 


SERVICE SWITCH P265 

This 100-amp pullout switch was designed 
for use as an over-all main disconnect 
switch, It is available singly or in com- 


ELECTRICAL MACHINERY 


1. New 3rd Edition. Packed 
with up-to-date help explain- 
ing the installation, opera- 
tion and maintenance of elec- 
trical machinery—from the 
fundamentals of magnetism, 
electro-magnets and electric 
circuits, to the latest material 
on electron tubes and the cir- 
cuits in which they are used. 
Shows how electrical instru- 
ments are built . . . covers 
meters and measurement 
techniques, a-c and d-c mo- 
tors, etc. By F. A. Annett, 
POWER, 458 pages, $3.75 


HANDBOOK of RIGGING 


2. Condensed into this one 
book are tips, methods and 
techniques essential to more 
effective rigging practices in 
industrial and construction 
operations. Deals with every- 
day maintenance operations 
—with the transportation and 
handling of heavy machinery 

and with the erection and 
demolition of smaller size 
structures. Covers everything 
from ropes, hoisting chains 
and hooks . . to slings, 
ladders and hoist signals. By 
W. E. Rossnagel, Safety 
Eng’r., 321 pages, $4.75 


math 


PUMP QUESTIONS 
AND ANSWERS 


3. This books covers the con- 
struction, application, oper- 
ation, installation and main- 
tenance of pumps. Major sec- 
tions deal with centrifugal, 
vertical, turbine, regenera- 
tive, rotary and reciprocating 
pumps. Descriptions of each 
type of pump and its parts, 
materials, operating charac- 
teristics, etc. are included, 
and thorough treatment is 
given pump troubles, symp- 
toms, and causes. By Carter, 
Karassik and Wright, Worth- 
ington Pump and Mach. 
Corp., 339 pages, $5.00 


THE ELECTRIC 
POWER INDUSTRY 


4. A comprehensive survey of 
our electric power systems 
and how they grew—with a 
look at probable future de- 
velopments. Deals with hy- 
dro- and turbo-electric pow- 
er .. . techniques for the 
construction, operation and 
maintenance of systems .. . 
public regulation over com- 
panies, their rates and their 
profits . . . the rise of in- 
dustry organizations, etc. 
Jovers power stations, station generation, trans- 
mission, general system techniques, distribution 
ete. By The Editorial Staff of ELECTRICAL 
WORLD. 186 pages, $3.50 


SEE THESE BOOKS 10 DAYS FREE 


McGRAW-HILL BOOK CO., INC. 
330 W. 42nd St., New York 18, N. Y. 
Send me book(s) corresponding 
circled below for 10 days 

In 10 days I will remit 
few cents for delivery 
postpaid. (We pay for 
this coupon; sar 


1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


to numbers en 
examination on approval 
for books 1 keep, plus 
and return unwanted book(s) 
lelivery if you remit with 
e return privelege 


1 2 4 
Name 
A ldress 
City 
Company 
Position 


This offer applies to U. S. only. 
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‘N Shipped completely assembled after factory tests to 
assure highest operating efficiency. 

N More than 80% thermal efficiency guaranteed. 

NN 4-pass design provides 5 sq. ft. of heating surface © 
per b.h.p. 

N Induced draft fans which are built-in eliminate the 


need of an expensive chimney. 


NN Simple installation requires no special foundation. 


NN Clean, quiet operation. 


NN Heavy-duty, rugged construction assures long-lived 
dependability. 


‘NN Burner equipment to suit your fuel: gas, oil or both. 


17 sizes from 20 to 500 b.h.p. for pressures up to 
250 p.s.i., or for hot water heating. 


N For complete details, write today for catalog 201. 


SUPERIOR COMBUSTION INDUSTRIES, Inc. 


Factory: Emmaus, Pa. 
Executive Offices: Times Building, Times Square, New York 18, N. Y. 
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4000 


URRAY 


TEAM TURBINES 
TYPE UV MULTISTAGE 


The Type UV Multistage Turbine is available in from two to ten pressure stages 
making Multistage steam economy available at moderate initial cost. Horsepower 
range is from 100 to 4000, steam pressures up to 600 ga., 750° F., condensing 
or non-condensing. Several governors and accessories adapt UV Turbines to 
practically any mechanical drive within the capacity range. 


Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM operating 
condensing. Turbine is equipped with variable speed oil relay governor, pressure 
lubrication and vacuum breaker, and is in use driving a centrifugal compressor 
for refrigeration. 

Contact your Murray representative for prices and 

engineering information or write for Bulletin T-122. 


IIRRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 
BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 
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bination with up to 20 single plug fuse 
branch circuits, and either one or two 
30- or 60-amp double pole fusible pu!lout 
branch switches. 

General Switch Corp, 49 Roebling St, 
Brooklyn 11, N. Y. 


MOTOR STARTER P346 

Designed for controlling polyphase mo- 
tors, 1 to 100 hp, this combined circuit 
breaker and starter incorporates several 
new safety features. Operating handle can 
be locked in “on” or “off” position with 
one, two, three or four padlocks of varying 
sizes. Handle-locking mechanism locks 
door also. 

Circuit breaker is nontemperable, and 
can be quickly reset. Straight-line, guided 
vertical motion of armature in magnetic 
starter and movable-contact assembly elim- 
inates bearing and reduces wear. 

Square D Co, Industrial Controller Div, 
4041 N Richards St, Milwaukee 12, 
Wis. 


MOTOR STARTER P250 

Bulletin 709, ac, across-the-line solenoid 
starter now includes two new larger units. 
Size 6, rated 600 amp, 200 hp, 220 v; 
400 hp, 440-500 v. Size 7 is rated 900 amp, 
300 hp, 220 v; 600 hp, 440-550 v. 

Both units have one-piece magnetic 
plunger that operates with vertical straight- 
line motion. All terminals and wiring 
accessible from front. There is no back-of- 
panel wiring. 


Allen-Bradley Co, Milwaukee, Wis. 


ARC WELDER P211 

Compact, 2-bearing, 2000-amp Special 
has been added to this manufacturer’s line 
of are welders. 

Machine combines the 36A generator 
with a 4-cylinder 31-hp air-cooled Wisconsin 
engine. Generator has a welding range from 
40 amp at 20 v to 250 amp at 4 v. Five- 
positioned, control wheel mounts on a panel 
and current readings can be made with a 
movable pointer. Special is 58% in. long, 
25% in. wide by 47 in. high. It weighs 
825 Ib. 

Air Reduction Co, 60 E 42nd St, New 
York 17, N. Y. 
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to K&M “Contery” 
Ashestos Corrugated 


Here you see it used for both the 
roofing and siding on this Shell Oil 
Company building at Deer Park, 
Texas. Don’t ever expect to see it 
hurt by the weather or other adverse 
atmospheric conditions. Count on it , 
to go rustless and rotless. It won’t : 
suffer from rodents and termites, 
and is exceptionally resistant to fire. : 


Easily cut and fitted on the job, — 
K&M “Century” Asbestos Corru- 
gated produces tight, good-looking 
surfaces at minimum labor cost. For 
extra savings use ‘““TOP-SIDE’’* 
fasteners, as on this Shell building. 
They entirely eliminate scaffolding 
and are only available with K&M — 
“Century” Asbestos Corrugated. 


Your finished job will benefit by 
the inherent structural strength of 
this material which actually gains © 
strength with age. As for upkeep, ‘ 
you needn’t figure on even one bit 
of paint! 


*® H.& B. Enterprise Corp. 


., New York City. 


“TOP-SIDE" FASTENERS are made 

i i fit oll steel 

members on both roofing and i j 

siding. Illustration of typical "J" Keasbey & Mattison has made 


type for roofing. it serve mankind since 1873 


KEASBEY & MATTISON 
COMPANY + AMBLERe PENNSYLVANIA 
In Canada — atlas ASBESTOS CO., LTD., MONTREAL, TORONTO, WINNIPEG ond VANCOUVER 
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COMBUSTION 
ENGINEERING 


for power plant men 
Become a trained combustion 
Engineer the easy HAYS way. 
Firemen, engi- 
neers, fuel and 
equipment men, 
etc., can earn 
bigger pay by 
becoming a 
Hays trained 
combustion en- 
gineer. Many 
employers rec- 
ognize a HAYS- 
TRAINED 
engineer as a 
better man. Just 
a little of your 
Spare time re- 
quired for the 
easy - reading 
Hays Home Study Course. Hundreds of 
others have made better jobs for them- 
selves through Hays training. So can YOU. 
| Approved for Gi. Write today for free book. 


Company Name. 


“GUNITE” 
Concrete 


(SINCE 1915) 
Linings for 
STEEL BUNKERS « 
DUCTS, HOPPERS 
STACKS « 
UPTAKES « 
BREECHINGS « 


STEEL & PIPE 
ENCASEMENT 


GUNITE CONCRETE 
& CONST. CO. 


1301 Woodswether Road 
KANSAS CITY 6, MO. 
R. Dist. Mer., No. 
Delmar Bivd., University City. (St. Louls), Mo. 
Phillip O. Barnard, Distr. Mer., Addison, 
Heusten 5, 
Branch Offices: New Orleans, Dallas, Denver. 
“See our catalog in Sweet's” 


; 30th year. HAYS SCHOOL OF COMBUSTION 

_ Dept. 12 430 N. Michigan Ave., Chicago 11, Ill. 

: Dept. 12 HAYS SCHOOL OF COMBUSTION 

430N. Michigan Ave., Chicago 11, 

it 1 
Address 

State. 


_ MOTORS MOUNTED Back 


Nagle Pumps Types “T" and “A’ 
ings—motors mounted “Piggy Back.” 


NAGLE PUMPS ...... 


OFFER MOTOR MOUNTINGS 
TO FIT ANY REQUIREMENTS — 


Sketches at right show various 


pump-motor arrangements available to meet varying dit 
Whatever your space problems are, Nagle Pumps can “fill the bill!” 


And, regardless of how corrosive or abrasive the material you handle, 
Nagle Centrifugal Pumps will handle it with minimum maintenance and 
maiimum economy 


Specific water end materials for each condition, impellers for each 
loading condition. It pays to consult Nagle Pumps engineers. Send 
for new Catalog 4906. 


INDUSTRiAlL PUMPS 


M 
are shown with overhead mount- P P 
TANDEM OFFSET 
DIRECT COUPLED 


OR ABUSIVE APPLICATION 


w 


1251 Center Ave. 


Chicago Heights, Ill. 


APPOINTMENTS 


Combustion Engrg—Superheater, Ine, 


announces retirement of A V Adamson, 
manager of New York district office. Adam- 
son continues to serve in capacity of 
consultant, Other changes are as follows: 
Arthur Hunter and Robert L Riker are 
made assistant general sales managers in 
New York. G P Ellis is manager of Wash- 
ington, D, C. office and T J MeGowan 
transfers to Philadelphia office. Also, a 
Western div of the firm is now established 
in Los Angeles with branch offices in San 
Francisco and Seattle. Robert M Hatfield 
Jr is general manager of the division and 
will be in charge of activities in the states 
of Washington, Oregon, California, Nevada 
and Arizona. H G Thielscher is appointed 
chief engineer with headquarters in San 
Francisco. In addition, Frank Bader trans- 
fers to San Francisco and Elmo Keeler to 
Los Angeles. 


J S Beecher has been made a member of 
the technical dept of power chemicals div, 
E F Drew & Co Ine, New York City. 


Allis-Chalmers reports a change in status 
of its Grand Rapids, Mich. office from 
branch to district office. G C Culver con- 
tinues as district manager. Other changes 
involve transfer of E J Kelley to Youngs- 
town district office, and T E Marchant to 
Pittsburgh district office. 


S W Rolph has been elected president of 
Electric Storage Battery Co, Philadel- 
phia, succeeding R C Norberg, who has 
been named chairman, board of directors. 


Joy Mfg Co, Pittsburgh, Pa., appoints 
R G Gehlsen sales manager of its Mines 
Equipment div. H B Zeppenfeld assumes 
duties of manager, industrial sales, above 
div. 


Dr Albert W Hull, of General Electric 
research laboratory, has retired from his 
post as assistant director. He will continue 
to serve the laboratory as a consultant. 


W B Shirk has been made director of in- 
dustrial products engineering in the newly 
formed product development and product 
engineering section of Gulf Oil Corp, 
Pittsburgh, Pa. 


Link-Belt Co announces following changes 
in plant management personnel: On May 1, 
Richard E Whinrey will assume duties of 
assistant general manager at Ewart plant, 
Indianapolis. Raymond S Wood transfers 
to Indianapolis to become assistant general 
manager at Dodge plant, replacing Whinrey. 
Leslie J Carson becomes general manager 
of Minneapolis plant and North Central 
William P Ridsdale returns to 
Chicago as chief engineer of Caldwell 
plant. 


sales div. 


Graybar Electric Co’s Southwestern dis- 
trict with headquarters at Dallas is divided 
into two separate units. Offices of the newly 
created Gulf Coast district are at Houston. 
Both districts continue to operate under 
supervision of G T Marchmont, district 
manager. Branch houses reporting to Hous- 
ton under new setup are Beaumont and 
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HEAVY DUTY 
STEAM COILS 


AIRTIGHT CASING AND 
REMOVABLE HEATING ELEMENT 


Entire heating element of American Blower 
Type H Heavy Duty Coil is removable from 
casing. Side rails provide sliding surface for 
easy removal and also protect tubes against 
damage. 


REPLACEABLE 
CUPRO-NICKEL TUBES 


Once removed, the heating element can be — 


completely dismantled for inspection, mainte- 
nance or repair. Individual corrosion-resist- 
ant cupro-nickel tubes are replaceable by 
means of heavy duty couplings. 


FOR STEAM PRESSURES UP TO 
350 LBS. AND 600° F. 
Type H Coils are available in a wide range 
of sizes for efficient application to any heat 
ing requirement. They are designed, tested 


and guaranteed for operation with steam 
pressures to 350 Ibs. gauge and steam tem- 
peratures to 600°F. 


FOR DETAILED INFORMATION ON AMERICAN BLOWER TYPE H HEAVY DUTY COILS, WRITE FOR 
BULLETIN B-1318 * FOR DATA ON OTHER AMERICAN BLOWER AIR HANDLING EQUIPMENT OR 
GYROL FLUID DRIVES PHONE OR WRITE THE NEAREST AMERICAN BLOWER BRANCH OFFICE 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Divison ot Amemcan & Standard Savitarg 


YOUR BEST BUY 


AMERICAN BLOWER 


HS and Sirocco Fans for ST Fly Ash Precipitators—  T VS Gyrol Fluid 

forced or induced draft especially ton odivatable POWER PLANT EQUIPMENT 
in all types of power plonts burning pulverized speed control of mechan- 

plants. fuel. ical draft fans. 


AMERICAN-STANDARD + AMERICAN BLOWER - CHURCH SEATS - DETROIT LUBRICATOR - KEWANEE BOILERS - ROS$ HEATER - TONAWANDA IRON 
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JUST OFF THE PRESS!...new 
VALUABLE 58 PAGE REFERENCE 


Book on HEAT INSULATION 


VRE 


BLE 


TEMPERATURE 


AMSULATION 


WRITE NOW 


FOR YOUR COPY! 


PARTIAL LIST OF CONTENTS 
® Heat Saving 
* Digest of Simplified Thickness Standards — 


Pipe Covering 
Reference Tables 
*® Heat Transfer Data 
® Curve — Surface Resistance 
for Flat Surfaces 
® Curve — Surface Resistance 1 ) 
for Cylindrical Surfaces 
® Application Specifications — 
Pipe Covering and Blocks 


* and 17 Other Important Subjects 


Just drop us a note on your 
letterhead—and we’ ll gladly send 
you a copy of our combined 
catalog and engineering refer- 
ence book on heat insulation. 
Address nearest office below. 


THE PARAFFINE COMPANIES, INC. 
INSULATION DIVISION 

San Francisco 19 New York 16 

Manufacturers of Heat Insulation Since 1920 


Corpus Christi, Texas; New Orleans, La.: 
Jackson, Miss. Branch houses that continue 
to report to Dallas are San Antonio, Fort 
Worth and Amarillo, Texas; Shreveport, 
La. J E Fontaine is assistant district man- 
ager in charge of new district. A W Palin 
and R B Hamilton are district operating 
manager and credit manager, respectively, 
for Houston and its branches. V A Elmblad 
is made assistant district manager of Dallas 
district. N M White, district operating man- 
ager, and W F Gay, district credit man- 
ager, of Dallas district continue to serve 
as such, Also, the sub-warehouse at Austin, 
Texas, is now a regular branch with E L 
Copeland, sales manager in charge, report- 
ing to Dallas. 


Phil R Becker has been named sales man- 
ager of welding fittings division of Mid- 
west Piping & Supply Ine, St. Louis, 
Mo. 


Riley Stoker Corp designates E J O’Con- 
nel sales engineer with headquarters at its 
Chicago office. 


Appointment of J G Broz as sales manager 
of its 4-cycle diesel-engine dept is an- 
nounced by Nordberg Mfg Co, Milwau- 
kee. H M Cahill will assist Broz. 


Graver Water Conditioning Co has 
selected the following as its sales engineer- 
ing representatives: J R Fortune & Son, 
Detroit, Mich.; Stapp Engrg Co, Denver. 
Colo.; Process Equip Co, Tulsa, Okla.; 
Russell R MacDonald Co, Atlantic Life 
Bldg, Richmond, Va.; and Brookman-Kron 
Associates, 259 Delaware Ave, Buffalo, 


K W Horsman succeeds B R McBath, 
resigned, as works manager, Dunellen, N. J. 
works of Worthington Pump & Machy 
Corp. 


Foxboro Co appoints Joseph M Temple 
manager of its branch office in Baton 
Rouge, La. He replaces John B Deaderick, 
who is now manager of the Tulsa office. 


George H Dieter has been promoted to 
general sales manager of Fluor Corp, Ltd, 
Los Angeles, and R E Nagel to assistant 
sales manager in charge of Fluor’s Chicago 
sales office. 


Youngstown Sheet & Tube Co names 
L I Stead chief chemist for its Chicago 
district plants. He replaces Herbert Me- 
Comb, who died recently. 


Appointment of John E Payne as manager 
of Westinghouse Electric Corp’s central 
district has been announced. Payne will 
have completed supervision of the firm’s 
apparatus’ business in Pittsburgh, Cleve- 
land, Detroit and Cincinnati areas. He will 
make his headquarters in Pittsburgh. 


Fairbanks, Morse & Co, Chicago, an- 
nounces following changes in its sales 
organization: J A Cuneo assumes duties of 
manager, Chicago branch. A M McLaren 
succeeds Cuneo as Los Angeles branch 
manager. John S King replaces J S Peter- 
son as manager of Cincinnati sales area. 
Peterson is now attached to sales man- 
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THIS WATER HEATER CUTS COST 3 WAYS 


Type 


MORE HOT WATER FROM A SMALLER UNIT... SMALLER 
INSTALLATION COST...NO STORAGE TANK NEEDED 


Need lots of hot water? Here’s the economy way expensive storage tank needed—the large heat- 


to have it! ing surface of the “WU” heats water as fast as 
The “WU” Heater is equipped with a B & G re baffling assures maximum heat 

Booster which pumps boiler water through the —" 

shell, greatly increasing thecapacity of the Heater. Positively controls service water temperature 


You'll be amazed at the volume of hot water de- 


: : Whenever service water drops below the de- 
livered by so small a unit. 


sired temperature, the Booster starts automati- 

Connecting pipes and fittings are greatly re- cally, pumping boiler water through the Heater 
duced in size because of pumped circulation . . . shell. When the correct temperature is restored : 
hence smaller material and installation costs. No the Booster stops. 


GET THE FACTS ON B&G CENTRIFUGAL PUMPS 


These pumps will meet your most critical appraisal. Made in a wide 
range of capacities with open and enclosed impellers. Series 1522 
and 1531 Pumps feature a Mechanical Seal which eliminates stuffing 
box drip. Send for engineering data—you'll appreciate the outstand- 
ing design and workmanship of B & G Centrifugal Pumps. 


Hydre-Fis propucts 


BELL & GOSSETT CO. Dept. BJ-36 Morton Grove, iMinols 


*Reg U.S. Pat. Od. 
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ETERS 


TYPE “U" 
UNIVERSAL 
CENTRIFUGAL TYPE 
5 Ranges in | instrument 
. No. 303 30-12,000 RPM 
. No. 314 45-18,000 RPM 
. Ne. 322 60-24,000 RPM 
. Neo. 120-48,000 RPM 
Bulletin 750-N 


MODEL J 
TRIPLE RANGE 
CENTRIFUGAL 
Cat. No. 312 300-12,000 RPM 
Cat. No. 1412 100-12,000 RPM 
SINGLE RANGES 
100-1200 RPM, 200-2400 RPM 
300-3600 RPM, 400-4800 RPM 
Bulletins 760-N, 790-N 


“JAQUET” 
SPEED INDICATORS 
(CHRONOMETRIC) 

Guaranteed Accuracy 
within of 1% 
Cat. No. 2301 0-10,000 RPM 
Cat. No. 2302 0- 1,000 RPM 
Suitable double rated speed. 
3 models, various accessories. 


Bulletin 735-N 


STATIONARY TYPE 
MODEL "J" 
Sizes, 3”, 4°, 5%”, 8", 10” 
20° ‘dial’ diameter," flexi- 
ble shaft driven 


Many standard anaes reading 
RPM, FPM, YPM, ete. 


Bulletins 795-N, 796-N 
797-N 


STICHT CO., INC. 


NEW YORK 7, N.Y 


HERMAN H. 


| 27 PARK PLACE 


_ Industrial Sound Control 


| QUIETS 
POWER PLANTS 


ENDS ANNOYANCE 
| COMPLAINTS 
| LOW EMPLOYEE MORALE 
| THREATS OF LEGAL ACTION 
Due to Disturbing NOISE 


millions, a small town, or just your own 
plant, ISC can solve the noise problem 
quickly and i 


| 
Whether your equipment serves a city of 


ly stigate today. 


Write, wire or phone 
us for full informa- 


| tion on your problem 


Granby $t., Hartford, Conn. 
Sepulbede Bivd., Angeles, Calif, 


FROM: “2 GPM 


TO: 1050 GPM 


If your problem is to de- 
liver a clean liquid in 
any capacity from '/2 to 
1050 gpm, check the 


complete line of Viking 
rotary pumps. All are 


ing and capable of de- 


lic oils). 


“AN HONORED NAME 
IN PUMPING 


livering against pressures to 100 psi (200 psi in heavy-duty styles—500 psi on ilies 


The complete capacity range is available in 
either standard or special construction to meet 
your requirements. 


Pumps are built to handle any liquid ranging in 
viscosity from L-P gas to grease. 
quirements in bulletin 50SW. 


heck your re- 


Send for your free copy today. 


Pump Company 
Cedar Falls, lowa 


ager’s office in Chicago. William H Kingsley 
becomes manager of electrical div with 
headquarters in Chicago. R L Van Alstyne 
is made manager of all scale factories, 
maintaining his office in East Moline, IIL. 


Geo B Limbert & Co Inc, 208 S LaSalle 
st, Chicago, has been chosen representative 
for Dravo Corp. The Limbert Co. headed 
by DeWitt C Showers and John D Purdy, 
will handle Dravo piping in the following 
territory—lIllinois, Wisconsin, Minnesota, 
lowa, northwest Indiana, western Michigan 
and St. Louis County, Mo. 


Bridgeport Brass Co has added Donald 
ti Waddington to the sales staff of its 
Atlanta office, where he will work under 
direction of James E Byrne, district man- 
ager. Waddington will handle sale of all 
Bridgeport products in states of Alabama 
and Mississippi. 


Robert C Hood is elected president of 
Ansul Chemical Co, Marinette, Wis., suc- 
ceeding his brother, F James Hood, who 
died recently. Ansul also created a dual 
vice-presidency, naming sales director 
Leonard C McKesson vice-president in 
charge of sales and Arthur C Pope vice- 
president in chage of manufacturing. 


York Corp, York, Pa., transfers C Mason 
Gerhart to its home office as sales engineer. 
Raymond K Serfass becomes assistant gen- 
eral sales manager. In addition, Serfass will 
also, in the absence of John R Hertzler, 
general sales manager, assume authority 
and make such decisions as would ordinari- 
ly devolve upon the general sales manager. 
Serfass is succeeded by Alvin N Barnes Jr 
as industrial sales manager of Nerth 
Atlantic district. Barnes will headquarter 


in New York. 


Dean M Thomas, 1807 Elmwood Ave, 
Buffalo, N. Y., is new western New York 
representative for Automatie Control Co. 
In New Mexico area, Lou Hoffman, P O 
Box 1516, Albuquerque, will be the com- 
pany’s representative. 


Air Reduction Sales Co, New York City, 
has promoted J H Berryman to assistant 
to Scott D Baumer, manager, technical 
sales division. 


J C Kemp has been made district manager 
of Ampeo Metal’s Chicago office. R J Eckl 
assumes Kemp’s former position as gen- 
eral sales engineer in the company’s home 
office, Milwaukee, Wis. Also, Southern En- 
gine & Pump Co, Houston, Texas, has been 
selected as distributor of the Ampco cen- 
trifugal pump line. 


American Wheelabrator & Equip Corp, 
Mishawaka, Ind.; appoints Robert T Pring 
technical director of its dust and fume div. 
J Robert Bunch is now sales representative 
assisting J D Alexander in the Cleveland 
sales office. 


A B Agnew is elected a director of Laclede- 
Christy Co, St. Louis, Mo. 


William J —— assistant manager of 
Dowell Inc, Tulsa, Okla., and Nelson D 
Griswold, assistant general manager of 
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Manually operated and motor operated Walworth Series 900 Pressure-Seal 
Cast Stee! Gate Valves. 


WALWORTH 


PRESSURE-SEAL 


CAST STEEL 
VALVES 


The bonnet and body design of Walworth 
Pressure-Seal Valves is such that the pressure 
within the valve is used to prevent leakage at 
the junction of the bonnet and body. Sudden 
temperature and pressure changes do not 
affect this tightness. Bonnet flanges and studs 
are eliminated and the weight of the valve is 
reduced. 

An improved dise design provides flexibility, 
and helps keep seats tight, even when the valve 
body may be distorted by pipeline stresses, or 
by temperature and pressure changes. This 


improved disc design makes it easier to open ~ 


and close this valve. 


Walworth Pressure-Seal Valves are easy to ~ 
disassemble and assemble, and are the most — 


satisfactory valves for high-pressure, high-tem- 
perature service. They are available in Series 
600, 900, and 1500 and in a wide range of sizes 
and types. For further information, see your 


nearest Walworth Distributor, or write: | 


Walworth Company, 60 East 42nd Street, 
New York 17, N. Y. 


TAINING 
RING 


O 


KET. 


A cross section of the bonnet joint ossembly of 
oe Walworth Pressure-Seal Cast Steel Gate Valve. 
The internal pressure is utilized to make the body- 
to-bonnet joint tight 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N.Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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{| STEAM 


REDUCING VALVES 


ATLAS Type “B” 


Steam Reducing 


Valves, shown below, are now STEL- 
LITED. The Pilot Valve is made entirely 
of that “WONDER METAL.” And the 
Seat is STELLITE faced. 


Type ‘'B"* is unequaled for services that require 
tight seating and uniform reduced pressure. 
With this remarkable STELLITED valve wide 
fluctuations in initial pressure have practically 
no effect on the 
reduced pressure 
because of the pi- 
lot operation. Re- 
newable piston 
chamber, internal 
pilot valve and 
main valve strain- 
ers. Main valve 
dise seats tight 
because dise stem 
is guided by cen- 
ter bearing cast 
integral with seat 
ring. Control dia- 
phragm and con- 
trolled pressure 
port are integral 
with the valve 
body. The main 
valve is caused to 
open wide an 
close tight with 
slight changes in 
the reduced pres- 
sure through the 
operation of the 


This excellent 
valve is also sim- 
ple to muintain. 
Main valve disc 
and pilot valve 
are easily removed 
for cleaning or 
cegrinding. The 
entire pilot valve 
can be lifted out 
by merely removing diaphragm cap and unscrew- 
ing pilot valve seat. 


When ordering reducing valves, always 
give the initial and reduced working 
pressure. 

If interested, ask for Bulletin No. 1-A, which, 
in 52 pages, covers ATLAS Regulating Valves— 
for steam, water, air, gas, or oil. 


Use the Coupon below. 


LAS VALVE COMPAN 


REGULATING VALVES FOR "EVERY SERVICE | j 


Al 


291 South St., Newark 5, N. J. 
Represented in Principal Cities 


| Without obligation, please send me the ATLAS 
| Regulating Valve Bulletin No. 1-A. Also, please 
send complete information on the following ATLAS 
| products 
| © Damper Regulators or ump Governors 
Temperature Regulators Control Coc 
Exhaust Control Systems [) Humidity Cor llers 
() Pressure Regulators "hermostats 
© Campbell Boiler Feed Balanced Valves 


Water Regulators Control Valves 


Name 
Firm 


Address 
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Freeport, Texas plant of Dow Chemical Co, 
have been elected to the board of directors 
of Dowell. 


Maguire Machy Co Ine, is now located 
in new offices at 60 E 42nd St, New York, 


American Brake Shoe Co announces that 
Paul L McCulloch Jr is transferred to 
Pittsburgh, Pa. district sales office where 
he will serve as sales engineer for Amer- 
ican Manganese Steel and Electro-Alloys 
divisions of the company. He replaces M 
A Zeller who resigned. 


Borg-Warner Corp has made Robert G 
Holmes branch manager of Chicago sales 
office of its Morse Chain Co division. Also, 
Robert A Anderson has been named vice- 
president and works manager of its Inger- 
soll Steel Division’s Kalamazoo, Mich. 
plant. 


Bruce S Williams becomes assistant to the 
president of Russell Mfg Co. He will make 
his headquarters at the firm’s home office 
in Middletown, Conn. 


OBITUARIES 


J A Schallenberg, assistant comptroller, 
Worthington Pump & Machy Corp, Harri- 
son, N. J., died Dec 16 after a long illness. 
L E Bogen, former engineer in the motor 
and generator section of Allis-Chalmers’ 
electrical dept, died Dec 3 in Cincinnati, 
Ohio. 

Mrs Katherine Gordon, 74, sales rep- 
resentative in Providence area for New 
York & New Jersey Lubricant Co, died 
Nov 30 at her home in Providence, R. I. 


Allis Chalmers Mfg Co has released its 
year-end summary in its Annual Review. 
This report reveals engineering, product 
and research developments, aimed at pro- 
viding power plants with efficient equip- 
ment for more economical operation. Steam- 
turbine shipments equaled the record set 
in 1948. Condensers reached the highest 
total of sq ft of cooling surface ever shipped 
in a peacetime year by Allis Chalmers. Two 
new lines of equipment for utility plants 
were announced during the year. They 
were: boiler feed pumps for operation in 
the 1200- to 2500-psi range; axial-flow com- 
pressors, to utilize from two stages upward. 


Worthington Pump & Machinery Corp 
has conducted the final tests on its new 
Uniflo gas-engine compressor. The tre- 
mendous growth of gas-transmission Jines 
during the last few years has made relia- 
bility and high efficiency important in gas 
engines that pump natural-gas fuel to popu- 
lation centers, 


Minneapolis-Honeywell Regulator Co will 
promote and sell the products of its re- 
cently acquired Belfield Valve Div 
through 74 Honeywell branch offices in the 
U.S.A. Canada and Europe, according to a 
statement by L M Morley, vice-president 
and general sales manager of the Brown 
Instruments Div. 


| 9254 HUDSON BLVD., NORTH BERGEN, N. J. 


HIS pump is recommended for 

liquids of all viscosities, ranging 
from fluids such as solvents, to 
highly viscous substances similar to 
molasses, grease, Bunker ‘“‘C”’ oil, 
cellulosics, etc. 
Sier-Bath Pumps give sustained 
volumetric efficiency, even when 
handling non-lubricating liquids, be- 
cause there is no metallic contact 
between rotors. This reduces wear 
caused by erosion. 


Axial flow from ends to center elimi- 
nates thrust bearings and high radial 
loads on roller bearings. The stuffing 
box is subjected only to suction pres- 
sure, thereby reducing leakage and 
packing maintenance to a minimum. 
Large diameter shafts, sturdy rotors, 
high load capacity bearings and 
deep stuffing boxes for heavy duty 
services are characteristics of Sier- 
Bath Pumps. Available in horizontal 
and vertical models. Send for Bul- 
letin S-3. 


Also Manufacturers of Sier-Bath 
Gear Couplings and Precision Gears 


ier-Bath 


GEAR PUMP CO 
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INDUSTRY REPORTS — 


KOPPERS ENGINEERING 
STOPS COSTLY FAILURES 


These FAST'S COUPLING Serucces 


cave you money! 


UNSURPASSED ENGINEERING .. . 
Koppers Engineers are acknowledged the 
best in the coupling industry. Their practical 
knowledge, backed by 30 years of cou- 
pling experience, is at your service! 


IMMEDIATE DELIVERY . . . All standard 
types and sizes are available for immediate 
delivery from ‘‘on hand"’ stocks. In case of 
emergency, just wire factory for special 
rush delivery! 


LOWEST COST PER YEAR ... . Fast’s 
Couplings will outlast equipment they con- 
nect if properly maintained. Their cost may 
be spread out over 25 years or more, 
offering you lowest coupling cost per year! 


_KOPPERS 


THE ORIGINAL 
GEAR-TYPE 


BALTIMORE 3, MARYLAND 


February 1950 


In oil fields, steel mills, power plants . . . all through 
industry . . . Cost-wise executives report that Fast's 
Couplings, designed, manufactured and guaranteed by 
Koppers, are the best insurance against coupling 
failures! Take a tip from these users who know. 
Specify Fast’s and forget your coupling problems! 

By specifying Fast’s, you get the benefit of Koppers 
Engineering Service, acknowledged best in the indus- 
try. Koppers Engineers, backed by 30 years coupling 
experience, study your problem . . . then show you 
which Fast’s Coupling fits your application, (and more 
important) why you need it! 

Only Koppers can offer you this valuable service . 
only Koppers offers Fast’s, the original gear-type 
coupling. Fast’s Couplings assure you freedom from 
expensive coupling failures in your plant because 
Fast’s have no perishable parts to fail! 

GET THE FACTS: Mail coupon today for your free copy 
of the Fast’s Coupling Catalog, published by Koppers. 
Shows how Fast’s operate, describes the many sizes 
and types. Gives full details about Koppers 
Engineering Service. Send for your copy today. 


FREE CATALOG 
KOPPERS CO.., INC., Fast’s Coupling Dept., 
222 Scott Street, Baltimore 3, Md. 


Please send me a free copy of your Fast’s Coupling 
Catalog. 


Company 
Address 


NOW- you can FORGET COUPLING SHUTDOWNS i 
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ON Full OR Partial LOADS 


AEROTEC 
DUST COLLECTOR 
EFFICIENCY 


still high 


ix 


= 


¢ 


WAN 


| 


3 


Keeping efficiency high on a fluctuating 
boiler load is important in meeting dust 
ordinances. The Aerotec Design 3RAS Col- 
lector has solved this problem by the use of 
small diameter tubes. 


It will be seen from the curve that 2.5 w.g., 
efficiency on 20 micron particles, at full 
load, is 98%. Reducing the load to 0.5 
w.g., equivalent to half load, the Aerotec 


Collector still provides an efficiency of 
91.5%, ample to meet most dust ordinance 
requirements encountered. 


These small diameter tubes also provide a 
compact unit that will fit into almost any 
space requirement, a factor that is extremely 
important when the installation is made in 
an existing power plant where space is 
usually at a premium. 


Project and Sales Engineers 


THE THERMIX CORPORATION 


Greenwich, Conn. 
(Offices in 28 Principal Cities) 
Canadian Affiliates: T. C. CHOWN, Ltd., 1440 St. Catherine St., W., Montreal 25, Quebec 


THE AEROTEC CORPORATION 


GREENWICH, CONN. 
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of hb PROTECTING $100,000 A DAY 


DUO EQUALIZING TYPE 


The ideal corrugated expansion joint 
is one in which all corrugations move 
simultaneously during expansion or con- 
traction of the piping, and no corrugation 
can be compressed or extended more 
than the proportionate amount for which 
it is designed. This briefly describes the 
Zallea Duo Equalizing Expansion Joint, 
so called because it functions in two 
ways: equalizing the compression among 
the corrugations simultaneously when 
the pipe line is expanding and likewise 
distributing the elongation simultaneously 
and proportionately among all the cor- 
rugations when the line is contracting 


This is accomplished by the simple expe- 
dient of a pantograph. Two or more 
pantographic chains are superimposed 
on the equalizing rings of the expansion 
joint, the neutral points being anchored 
in the end fittings and intermediate 
equalizing rings. Any movement of the 
end fitting is immediately and simul- 
taneously transmitted to all equalizing 
rings. In this manner all the equalizing 
rings move the same relative distance at 
the same time. This Zallea Joint is 
recommended for all intermittent steam 
and 


services in long lines, institutions, 


industrial plants. 


. a complete, practical catalog on all 
Zallea Expansion Joints. A text book 
and a valuable source. Send 
for your free copy today! 


reference 


ZALLEA Brotuers, 814 Locust Street 
Wilmington 99, Delaware. 
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—— COPPER VS. STAINLESS STEEL —— 


For many years, copper has been the 
accepted material for the corrugated ele- 
ments of packless expansion joints for 
use on heating lines, pumps, turbines and 
condensers. However, with new expan- 
sion problems demanding higher strength 
and greater corrosion or temperature 
resistance, stainless steel has replaced 
copper in approximately 95% of the 
applications. Although slightly higher in 
initial cost, the use of stainless steel results 
final costs because of 


in much lower 


increased service life. Stainless steel cor- 
rugated elements can be made with 

wall thickness approximately one-third 
of that required for copper to withstand 
the same working pressure. Since the 
life expectancy of a corrugated element 
varies inversely with the thickness of the 
metal, a stainless steel expansion joint 
will last many times longer than a copper 
expansion joint designed for the same 
operating pressure. The stainless steel 
used in the Zallea Expansion Joint may 
be of several alloys, depending upon 
temperature, corrosion and other service 


requirements. 


(Advertisement) 


ZALLEA EXPANSION 
JOINTS GUARD 
PLANT CAPACITY 


At a large eastern industrial plant which 
has a production capacity of over 
$100,000 per day, Zallea Stainless Steel 
Expansion Joints serve as insurance 
against shutdown and costly delay. Fail- 
ure of any one of the many expansion 
joints that are installed in the outdoor 
would result in 
Zallea 


Joints installed here in 1933 still function 


steam distribution line 
major production loss, But the 
safely and dependably. It’s the quality 
built into every Zallea Expansion Joint 


that makes them last! 


No Maintenance Required 


Built expressly to absorb expansion and 
contraction of pipe lines due to thermal 


changes, Zallea Stainless Steel Expansion 


Joints will serve dependably and econom- 


ically under the severest of installation 
operating conditions. There's no packing 


maintenance is re- 


to ;deteriorate—no 


quired. For normal steam line operation, 
Zallea Stainless Steel Expansion Joints 


will outlast the line itself ! 
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MODERN ARE 


@ The Kinney Rotary Vacuum Pump has sufficient capac- 
ity to eliminate the need of auxiliary evactors to 
create condenser vacuum. This pump is highly effi- 
cient over the full range of pressures from atmos- 


pheric down to a small fraction of an inch Hg. abs. 


The Kinney Rotary Vacuum Pump can be started and 
stopped by push-button controls, located remotely at 
central control stations. Maintenance and constant 


supervision of tricky reducing valves are eliminated. 


INSTALLING 


KINNEY VACUUM PUMPS 


@ The Kinney Rotary Vacuum Pump removes corrosive 


gases — prevents concentration of harmful ammonia, 
carbon dioxide, and other boiler water contaminants. 
This pump also helps conserve valuable condensate. 


The Kinney Rotary Vacuum Pump makes possible the 
ideal piping layout: a single steam line from boiler 
to turbine. No need for auxiliary high-pressure lines 
and reducing valves to “hogging jets’. 


If you're working with steam pressures of 1000 psi or more and high 
temperatures, look ahead — follow the leading steam generating 


stations. 


Install Kinney Vacuum Pumps. For Brochure describing 


“Use of Mechanical Vacuum Pumps in Central Station Operation” and 
Bulletin V-45, write Kinney Manufacturing Company, 3532 Washing- 
ton St., Boston 30, Mass. 


TATIVES 
FOREIGN REPRESEN (Radcliffe) 


INEERING 

Ra 


URGH hy 1. aystralio 

w. AS gurich, Switzerlor 


HORROCKS. Roxe 


Representatives in New York, Chicago, Cleveland, Houston, New 
Orleans, Philadelphia, Los Angeles, San Francisco, Seattle. 
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Assured Safety 
vw Efficient Operation 


MADE SIMPLE BY NAVCO 


The high degree of skill acquired by Navco Engineers 


_ ¥ fd from long experience in solving unusual Piping prob- 
; VW Long, Trouble Free at lems is your guarantee of on accurate and workman- 


Life like Piping System. 


Consult Navco for your next Piping Job 


PIPING 


NATIONAL VALVE & MANUFACTURING COMPARY «PITTSBURGH. PA | 


NEW YORK CHICAGO ¢ CLEVELANO STON ATLANTA TULSA BUFFALO CINCINNAT! 
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versi-pak 


A NEW AND HIGHLY VERSATILE PLASTIC PACKING 


versi-pak is the result of more than two years of testing and devel- 


opment. This new plastic packing can be used in an exceptionally 


large number of applications, and simplifies storage and inventory 


problems. It is being used successfully in reciprocating and cen- 


trifugal equipment and in hydraulic systems. Recommended for 


temperatures up to 350°F.; pressures up to 600 p.s.i.; against air, 


water, low-pressure steam, and a long list of chemicals. Available 
also in non-graphited form (R/M No. 1846) for use in food-han- 
dling equipment. For your free copy of the new bulletin on versi-pak 


send the coupon below to the Packing Division, Manheim, Pa. 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conn.; Manheim, Pa. 
No. Charleston, S.C.; Passaic, N.J. 


Raybestos-Manhattan, Inc. 
Packing Division, Manheim, Pa. 


Gentlemen: |") Please send me a free copy of the versi-pak bulletin. 


Name__ 


Position 


RAYBESTOS-MANHATTAN, INC., Manu- 

facturers of Packings ¢ Asbestos Textiles 

Mechanical Rubber Products « Abrasive and 

Diamond Wheels ¢ Rubber Covered Equipment 

Brake Linings « Brake Blocks ¢ Clutch Facings 

Fan Belts * Radiator Hose « Powdered Metal 
Products « Bowling Balls 


Company 
Address 


| 


City__ Zone State 
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RECTIFIER-OPERATED 


. in which a transformer and rectifier replaces 
the usual hand-cranked generator. It operates 
simply by plugging into 115 v. 60 cycles. 
Applications include: 

. Production testing of all types of electrical 

equipment and components. 

. Testing multi-conductor communication cables, 
as in telephone plants. 

. Testing multi-conductor control circuits in 
power plants. 

. Acceptance tests, such as from load centers, in 
lighting and power installations. 

. Testing multi-conductor control and power 
circuits at central locations in railway signal 
installations. 

Testing generators, cables and other equipment 

by the time-resistance method, where the di- 

electric absorption or leakage current of the 

insulation under test is high enough to bring 
the resistance measurement within the range of 
these models. 

Experimental and laboratory use. 


DUAL-OPERATED 


-.acombination of the popular, 

constant-voltage, hand-cranked 
set, and a separate rectifier. It 
can be operated either by hand 
or by the rectifier connected to 
115 v. 60 cycles. This Dual- 
Operated instrument has the 
same applications as the in- 
strument above, plus the fact 
that the basic, hand-cranked 
instrument is available for test 
problems normally encoun- 
tered in the field. 


e For full particulars please write 
for new illustrated Bulletin 21-46-P. 
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NO. 11 TEMPERATURE 
REG ULATO R- Controls Temperatures of Liquids or Air 


. 


For WATER HEATERS 
and HEAT EXCHANGERS 


has OILITE Thrust Bearing 
4 Indicating Regulator 
Available 


BETTER 
TEMPERATURE 
CONTROL 


and Extra Years of 
Dependable Service 


OFTEN PAYS BACK ITS COST SEVERAL TIMES EACH YEAR 


When you want a simple dependable control to maintain a constant uniform 
temperature install a Powers No. 11 Regulator. 


PREVENTS OVER-HEATING —SAVES FUEL and LABOR 
HELPS INSURE A UNIFORM PRODUCT e MANY GIVE 10 to 25 YEARS OF SERVICE 


For valuable aid in selecting the proper type and size of regulator take 
advantage of our 59 years of experience. Contact our nearest office or write 
toe THE POWERS REGULATOR 
CO., 2756 Greenview Ave., Chicago 14, 
Ill. e 231 E. 46th St., New York 17, N. Y. 
e 1808 W. Eighth St., Los Angeles 5, 
Cal. e195 Spadina Ave., Toronto, Ont. 


For JACKET WATER COOLING 
IN DIESEL and GAS ENGINES 


For METAL PLATING above 
below COOKING VATS 


WRITE FOR BULLETIN No. 329 


THE POWERS REGULATOR CO., 2756 Greenview Ave., = EASY TO READ 

Gentlemen: Please send me Bulletin 329. Am interested in “ TEmPemaruae 


control for 
NO 11 INDICATING REGULATOR 


Hos 4° Thermometer dial mounted on top of 
regulator. Both thermometer and bulb oper- 
soe ~ ate from same thermal system. Only one 
tapped opening required. Gives visual check 
on performance of regulator. Makes it easy 
Address to adjust for the right temperature. 


Name Title 


we, — 

3 Temperature Adjustment F i 4 
q (3) For Oll HEATERS and TREATERS 

| 
| 
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/HERE TO USE LUMNITE 
POWER PLANTS 


with LUMNITE"STACK LININGS 
% 


Your steel stacks get full protection from corrosion and heat when 
LUMNITE linings are installed. These linings boost drafts by keeping 
gas temperatures up. They resist attacks of condensate and sulphurous 
gases. Linings are jointless, allow no ‘‘breathing.”” LUMNITE thus 
adds years of service to old stacks. In new stacks, LUMNITE heat- 
and corrosion-resistant concrete protects the steel indefinitely. 


LUMNITE linings are easily installed. Reinforcing mesh is attached 
to steel angles or other projections welded to the steel shell . . . the 
mixture of LUMNITE and insulating corrosion-resistant aggregate is 
applied over the reinforcing mesh. Ready 24 hours after installation, 
LUMNITE linings reduce outage time to a bare minimum. 


pg In stacks, as well as other power plant installations, listed in the 


the job, cast inte place for door linings, 
column at left, LUMNITE provides high structural strength, high 
con be cast in molds, ready within 24 hours. heat resistance and low thermal conductivity. 

Castables to meet different temperature and 

insuletion needs are mode by refractory **LUMNITE” ia the registered trade mark of the caleium- 

monvfocturers, sold by their distributors. 


aluminate cement manufactured by Universal Atlas Cement Company 


Lumnite Division 


UNIVERSAL ATLAS CEMENT COMPANY 


- UNITED STATES STEEL CORPORATION SUBSIDIARY 
135 EAST 42nd STREET « NEW YORK 17,N. Y. 


“THE THEATRE GUILD ON THE AIR”—Sponsored by U. S. Steel Subsidiaries—Sunday Evenings—NBC Network 
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... but it may not be 
right for your water 
treatment 


This Worthington kon- 
Exchange plant was installed for 
purifying water in this case, only 
after scientific analysis by Worth- 
ington engineers determined that 
it was the most economical proc- 
ess for Virginia Woolen Co. 

In your case, there are so many 
variables involved that a similar 
analysis would have to decide 
which water conditioning process 
is right for you. Even within the 
ion-exchange process itself, there 
are many variables: what ions you 
want to get rid of... calcium, 
magnesium, sodium, bicarbonate, 


Worthington installation of three 8’ — 0’’ dia. Sodium Zeolite Softeners put into opera- 


tion in August, 1948 at Virginia Woolen Co., Middlebury, West Virginia. Here raw creek 
water is alum treated, settled, filtered and softened. Virginia Woolen Co. constructed its 


own filters. 


sulphate or chloride; whether or 
not you want alkalinity removed ; 
whether you want ionized water 
comparable to distilled water. 
Only scientific study of your partic- 
ular water conditions can deter- 
mine the right process for you. 


WORTHINGTON KNOWS 
ALL FOUR PROCESSES 


Out of Worthington’s century- 
old experience in engineering 
water handling equipment has 
come more knowledge and skill in 
solving complicated water condi- 
tioning problems than you can get 


anywhere else. And since Worth- 
ington alone makes every essential 
part of all kinds of water condi- 
tioning systems, you get the extra 
advantage that comes from plac- 
ing complete control and respon- 
sibility in the hands of one reliable 
manufacturer. 

For complete details about the 
Worthington lon-Exchange proc- 
ess, and further proof that there's 
more worth in Worthington, write 
for Bulletin W-212-B4. Worthing- 
ton Pump and Machinery Corporation, 
Water Treating Division, Harrison, 
New Jersey. 


48-6 


WORTHI 


WATER CONDITIONING 


Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 
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Carry high overloads 
with high efficiency 


STEAM GENERATING 
UNITS 


Two 27,500 pounds per hour, units, in- 
stalled at Brown-Forman Distillers Cor- 
—* Louisville, Ky. Features large 
urnace volume in limited space, with 

ratio of radiant heating surface. 


Mt. Carmel Public Utility, Mt. Carmel, 

CLASS Illinois, is served by this 60,000 pounds 

per hour unit. Generous steam liberating 

E surfaces and steam space permit wide 
fluctuations in load. 


70,000 pounds per hour steam generator 
at Humble Oil and Refining Company, 
Johnsue, Texas. An efficient, high-duty 
unit with water cooled furnace, using 
refinery gas fuel. 


Vogt builds a complete line of bent tube steam 
generators, designed to burn solid, liquid, or gas- 
eous fuels to meet specific operating conditions. 
Superheaters, air preheaters, economizers, water 
walls, and soot blowers can be readily incorporated. 


Bulletins with general information and showing 
HENRY VOGT MACHINE CO. 


ail LOUISVILLE 10, KENTUCKY 


ne 


typical installations are available upon request. 


BRANCH OFFICES: 
NEW YORK, PHILADELPHIA, CLEVELAND 
CHICAGO, ST. LOUIS, DALLAS 


o 
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Squeeze on 


EVER forget boilers burn dollars 
N — dollars that represent steam 
costs and a goodly share of your oper- 
ating costs. Conditions today demand 
that you put the squeeze on steam 
costs along with your other costs. Be- 


gin with your boiler — investigate to 


see how much it is giving you for your 
fuel and operating dollars — see if it 
measures up in earning power as well 
as horsepower. 

For any boiler installation (15 to 
500 HP.) — new or replacement — 
Cleaver-Brooks offers these immediate 
and long range cost-saving advantages: 


A Custom-Planned Boiler Engi- 
neered for Your Needs: Your steam 
needs and steam-using equipment are 
studied — your present total steam 


Cleaver-Brooks 


load plus your estimate of future ex- 
pansion are considered — with this in- 
formation the size of Cleaver-Brooks 
Boiler best suited to your specific 
needs is determined. 


Factory Starting Service: Your 


_boiler is placed in operation by Cleaver- 
“ Brooks factory service-engineers. Your 


operators are trained in operation, care 
and maintenance. 


Flexible Operation Burning Gas 
or Oil With Equal Efficiency: You 
can use oil, gas, or combination oil and 
gas, whichever is of lower cost. Through 
their high heat transfer, Cleaver-Brooks 
boilers operate at a guaranteed effi- 
ciency of 80% from full load down 
to 30% of rating. 


In addition, Cleaver-Brooks boilers 


give you clean, smokeless operation — 
eliminate fuel and ash handling — re- 
quire no high or costly stacks — no 
special foundations — fit under low 
headroom — provide quick steaming, 
flexible operation to meet fluctuating 
loads — fully meet all codes. 

Available in sizes 15 to 500 HP., 
15 to 200 P.S.I. — write for Cleaver- 
Brooks steam boiler bulletin. 


CLEAVER-BROOKS COMPANY 


332 E. Keefe Ave., Milwaukee 12, Wie. 


WRITE on your 

business letter- 

head for Steam 

Cost Calculator— 

a ready reference slide rule showing com- 
parative steam costs when using oil, gas, 
or coal as fuel. Mailed on request — no 
obligation. 


STEAM BOILERS 
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AMPLE CLEARANCES 
FOR DEPENDABILITY 


Large blade and rim clearances and extra 
large side clearance —one inch— help 
make Terry One-piece Wheel Turbines 
highly dependable in operation. 


The blades cannot foul because of the pro- 
tection afforded by the rims, which are not 
damaged, should rubbing occur. 


Note the rim clearance, AA in diagram. 
Also the large blade clearance, B. Side 
clearance, CC, is so large that end-play 
from external thrust cannot damage wheel. 


Terry Bulletin S-116 will give you full in- 
formation on the Terry Wheel Turbine. A 
request on your business letterhead will 
bring you a copy. 


THE TERRY STEAM 
TURBINE COMPANY 


il TERRY SQUARE, HARTFORD,.CONN. 
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“TI can replace any V-belt in our plant 
with just these reels of Veelos.”’ 

That’s a typical Veelos user telling you 
how Veelos cuts V-belt inventory. If you 
use O, A, B and C widths, four reels of 
Veelos give you a choice of more than 
316 sizes. Use only A and B? Then two 
reels are all you need. 

Buying matched sets of endless V-belts 
is costly. Forget it with Veelos. Forget, 
too, belt deterioration and obsolescence. 
Veelos on reels saves storage space... 
simplifies stock records. 


Veelos is quickly and easily installed. 
On drives with fixed centers or outboard 
bearings, Veelos is installed without 
moving the motor or dismantling the 
machine. It provides substantial savings 
in installation and maintenance costs. 


SEND FOR FREE VEELOS CATALOG. It shows how you 
can benefit from the many important advantages of Veelos. 
Fully illustrated. Compl gi ing dota. Write for it. 


MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PA. 


ADJUSTABLE TO ANY LENGTH - ADAPTABLE TO ANY DRIVE 


Made in all standard sizes, fits all standard grooves. Packaged on reels in 
100-foot lengths. Sales engineers in principal cities; over 300 distributors 
throughout the country. Veelos is known as VEELINK outside the United States. 
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SLUDGE SCALE? 


There’s no place for guesswork in boiler rooms. Scale and adherent sludge 
cause tube metal to overheat and fail. They often look alike—yet the 
cause and cure of each may be entirely different. Someone has to know 
this difference or your water treatment may fail. 


Sludge,* a water-formed sedimentary deposit, may include all suspended solids 
in the water. “‘Baked-on’”’ sludge is hard and adherent, similar to scale. 


Scale* usually forms from solution directly in place on the surface. It is 
crystalline and dense in nature. 


The Drew System of Water Treatment eliminates guesswork! It starts 
with proper diagnosis. Corrective treatment, modification of operating 
cycles, redesign of equipment and other preventive measures are recom- 
mended when required. The Drew System is more than superficial service 
... more than chemical “‘prescriptions”’ . . . it is specialized service, correc- 
tive treatment and preventive measures applied to your individual boiler 
problem. 


*Brief ASTM definition. Send for additional information on the cause and cure of sludge, 
scale or other water problems. 


POWE R CHEMICALS 


Power Chemicals Division 
E. F. DREW & CO., INC. 


15 East 26th Street, New York 10, N. Y. 
Uationuide serice in Boller Water and Cooling Water Conditioning 
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The unique structural 
design of Lartice- 
Braip packing gives it 
great strength, long 
life and unusual flexi- 
bility. 


In Gartock every braiding 
Supplied in several styles, including : strand enna diagonally through the body of 
the packing at an angle of approximately 
Gariock 730 (asbestos)—for hot or cold water at medium to high ro ° ‘ 
pressures. 45°. All the strands are strongly lattice-linked 
Garock 731 (asbestos)—for steam, gases or water at temperatures together into a structural unit which holds 
euthadendlens together even when the packing is worn far 
Gartock 732 (ashestos—wire inserted)—for heavy duty service bevond t limi fw ni di 
against steam, oil, gases or water at temperatures up to 700° F. 2eyon! the limits of wear ol or inary 
Garwock 733 (asbestos) —for hot or cold water or alcohol at medium braided packings. 
or low pressures. 
Garwock 734 (asbestos)—for cold gasoline, kerosene and light oils. Write for folder! 
Garnock 736 (blue asbestos)—for concentrated mineral acids. 
Gariock 740 (flax)—for cold water at medium or low pressures. THE GARLOCK PACKING COMPANY 
Garwock 745 (flax)—for heavy hydraulic service against cold water. PALMYRA, NEW YORK 
Gartock 751 (cotton)—for hot or cold water. In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 
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UESTION 
| 
| _ . 
| | 
| 
228 POWER © February 1950 | 


SHERWIN-WILLIAM 


New Boiler Hous 


Two Fuller Rotary Two-stage Compressors are installed in the new 
boiler house of The Sherwin-Williams Co., Chicago, shown above. 


These compressors furnish air for both factory and power- 
house service. Each has acapacity of 1592 c.f.m., free-air, at 120-lb. 
pressure, driven by 350 hp. turbine, equipped with speed reducer, 
to operate at 575 r.p.m. 


Fuller Rotaries are ideal units for any industrial plant. They 
are built in single and two-stage for capacities to 3300 c.f.m., actual 
free-air delivery, 125-lb. pressure; vacuums to 29.90-in. (referred to 
30-in. barometer). 


Bulletin C-5 illustrates and describes these machines. We will 
gladly send you a copy. 


A LIFETIME OF NEW MACHINE EFFICIENCY 


FULLER COMPANY, CATASAUQUA, PA. 


Chicago 3 - 120 So. LaSalle St. 


San Francisco 4 - 420 Chancery Bldg. 
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tien Pump- 


From 50 to 30,000 gallons per minute, there are more than 1500 ratings of 


this Economy Double Suction Pump . . . to meet your requirements for any 
capacity at heads to 300 feet. Designed for general purpose pumping of clear 
liquids at moderate heads, these single stage units are suited to general water 
supply or heavy mill service. 

Sound hydraulic design give these Economy Pumps a broad, flat efficiency 
curve over a wide capacity range. Minimum maintenance is assured by sound 
engineering—based on such advantages as: 

e@ Easy removal of complete rotor without exposing bearings. 

@ No leakage between sleeve and shaft . . . shaft sleeves are sealed. 


@ Flanged wearing rings, “L" shaped, inward flow. 
@ Unusually effective water seals. e Large wells for lubrication. 


If you wish full details, our Dept. BC-2, will gladly send you Catalog A-11 47. 
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and Re yi Costs 


hy using MIDWEST 


LAP JOINT STUB ENDS 


Substantial savings of time and money result if Midwest Lap 
Joint Stub Ends are used when making connections to valves, 
equipment or other flanged outlets in welded piping systems. 
They have important advantages over flanges welded to the pipe. 

The swivel flange makes it unnecessary to line up the bolt holes 
before welding. Setting up is quick and simple because no special 
clamps or jigs are required to hold the face of the flange abso- 
lutely perpendicular to the axis of the pipe. Field crews report 
as high as 25% saving in erection time for making up a joint 
using Midwest Lap Joint Stub Ends in comparison with rigidly 
fixed flanges. 

Midwest Welding Fittings improve piping—save money. Get 
in touch with the distributor near you. 


a 
BE 


3719 


& SUPPLY COMPANY, Inc. 


Main Offices: 1450 South Second Street, St. Lovis (4), Mo. 
Sales Offices: New York (7), 30 Church St. 
Chicago (3), 79 West Monroe St. © Los Angeles (33), 520 And S.0H (2), 229 Shell 
Bidg. © Tulsa (3), 533 Maye Bldg. © South Boston (27), 426 First St. © Distrib in Principe! Cities, 
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"Quick-install-ability’ 
saves initial cost 

LTG FLEX-A-POWER busways are pre-fab- 
ricated housings which are easily cou- 
pled in any arrangement and in runs of 
any required length. Time for installing 
is much less than for wiring and conduit. 


when disitibuling power 


saves moteri expense 


Whenever a major relocation of outlets is required, the entire 
FLEX-A-POWER system can be dismantled, removed to another 
location and re-installed with practically 100% re-use of ma- 
terials. 


ELECTRIC 


“Aug-in-ability 


Take-off plugs or trolley can be in- 
serted anywhere (no drop-out section 
needed for trolley). You can add or re- 
locate loads without rewiring expense 
and without long extensions. 


Sealed Power Corp. 


saves with eX- a-f wer 


LTG FLEX-A-POWER, one of six forms of 
FLEX-A-POWER for various services from 
main breakers to individual loads, is de- 
signed for light-duty lighting, small tools, 
appliances. Write for Bulletin TEC-3, THE 
TRUMBULL ELECTRIC MANUFACTURING 
COMPANY, Plainville, Conn. 
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With condenser tubes handling unchlorinated water, slime- ; 
forming bacteria never have to worry about a housing shortage. 
Instead, these bacteria move in, form their colonies, and the condenser 


tubes become apartments for slime. When this happens, the terminal 
log mean temperature difference rises, excess steam costs go up, and 
outage increases along with the labor bill for costly plug cleaning. 


Chlorination, engineered by W&T and backed by 35 years’ © 
experience, has proven itself the effective answer to slime in condenser | 
and heat exchanging equipment. It is effective because the Wallace & © 
Tiernan De-Sliming Process attacks the cause of slime, bacteria, and 
“evicts” these unwanted “tenants” from their home in your equipment. © 


Regardless of whether yours is an open or closed cooling system 
or whether you use shell and tube, trombone, or open box condensers, 
Wallace & Tiernan engineering plus time-tested W&T Chlorinators 
can put all the money-saving advantages of slime control by chlorina- 
tion to work on your condensers or heat exchange equipment. 


Write today for complete information. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey * Represented in Principal Cities 


233 


| allll 

| 
| 
CD-32 
= i 


M40 Recording Liquid Level Controller 


RESTRICTOR 


_3-Element Control for 
Boiler Feed Water with 
ONLY 2 INSTRUMENTS... 
NO AVERAGING RELAYS 


Here’s an opportunity to simplify boiler feed 
water control . . . and make it more depend- 
able too. With this Foxboro system on a boiler 
of high steaming rate and low drum capacity, 
you get all the advantages of 3-element con- 
trol, plus ratio-setting automatically adjusted 
by boiler water level. Ratio setting is undis- 
turbed by the temporary effect of “swell” or 
“shrink” caused by sudden load changes. 


BOILER 


M-40 Recording Steam Flow/Water Flow Pneumaticset Ratio Controller 


This new standard of simplicity and de- 
pendahility in boiler feed water control is 
made possible by two: Foxboro Instruments, 
the M-40 Recording Steam Flow/Water Flow 
Pneumaticset Ratio Controller and the M-40 
Recording Level Controller. The flexibility of 
Pneumaticset is outstanding . . . making the 
following combinations available almost in- 
stantly: (a) full automatic—steam flow/- 
water flow ratio controlled, with ratio set by 
level; (b) semi-cutomatic—steam flow/water 
flow ratio controlled, with ratio set by hand; 
(c) remote manual—feed water valve man- 
ually positioned from instrument. 


Engineering data are available to help you 
check and compare this system. Write The 
Foxboro Company, 74 Neponset Avenue, 
Foxboro, Mass., U.S. A. 


THESE M-40 FEATURES INSURE UNUSUAL RELIABILITY 


1, Unmatched ease and stability of adjustment 2. Emergenc y-proofed—instrument can be dismounted without disturbing 
manual control panel 3. Self-aligning ball linkage—pinch clip for easy removal 4. Main and sub-assemblies inter- 
changeable with those of other M-40 Controllers 5. Precision-built, inside and out 6. Proportional band setting, 0 to 200, 
either direct or reverse action made by turn of dial 7. Wide range variable reset resistance, 0.1 to 50 minutes, without 
use of needle valves or lengths of capillary tubing 


OX BOR 


REG. VU. S. PAT. OFF. 


INSTRUMENTS | 
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PLANTS ‘THAT PROSPER 


cut powerhouse costs 
with FAIRFIELD 
coal and ash 

handling equipment! 


Belt Conveyor in 
Tunnel. 


lorge capacity Twin 
Silo System. 
Chutes to Stokers from 
overhead bunker. 


@ Your powerhouse plays an important part in your 
production set-up. Keep efficiency at a high level... 
hold costs in line by modernizing your coal and ash 
handling system. 


At no obligation to you, a Fairfield engineer will 
call and make a recommendation for improving your 
coal and ash handling operation. Fairfield engineers 
are thoroughly familiar with coal and ash systems 
for plants of any capacity. Thousands of installations 
in all parts of the country stand behind Fairfield’s 
reputation for sound engineering and prompt erection. 


Write for an appointment with the Fairfield engineer in 
your area, 


INEERING COMPA 
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Shown above is a 172”-diameter inlet-outlet 
water box with 54”-diameter flanged cornec- 
tions for a 52,500-sq.-ft. surface condenser. In- 
accuracies in the water box cover connections, 
water-box-to-shell joint, or nozzle alignment 
could cause trouble and costly delay in installa- 
tion. Stresses set up by distortions in connec- 
tion could cause maintenance troubles later. 

None of these troubles will happen. 

The unit is of all-welded steel construction. 


THE LUMMUS 
Heat Exchanger Division 
259 West 14th Street, New York 11, N. Y. 


LUMMUS 


Atlanta + Boston + Chicago + Cleveland 
Detroit + Ft. Worth + H * Mi polis + Pittsburgh 
Rochester + St.Louis + San Francisco + Wayne (Phila.) 
Athens + Buenos Aires - Honolulu + London + Manila 


Montreal + Paris - Rome + San Juan, P. R. 


A carload of design 


and fabrication know-how 


The Lummus design was faithfully adhered to 
by top-grade welding and machining skill at 
Lummus’ Honesdale (Pa.) plant, where the 
complete surface condenser was fabricated. 

Thanks to such workmanship, all connec- 
tions and joints are distortion-free — everything 
lines up accurately for trouble-free installation. 

To make sure that you keep heat-transfer 
troubles out of your plant, make sure the job 
goes to Lummus. 


Write for 
illustrated bulletin 


We shall be glad to send you a 
copy of a publication containing 
16 pages of design data, 
illustrations, and diagrams of 
heat transfer equipment. Ask for 
Bulletin M-303. 


LOOK TO LUMMUS for Steam Surface Condensers ¢ Evaporators e Feed Water Heaters e Boiler Blowdown Heat Exchangers 
Steam Jet Air Ejectors ¢ Steam Jet Refrigeration ¢ Barometric Condensers e Heat Exchangers e Process Condensers @ Reboilers 
Steam Generators (Indirect Fired) ¢ Fuel Oil Heaters @ Lubricating Oil Coolers @ Pipe Line Coolers e Jacket Water Coolers 
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TORTURE-TESTED FOR SERVICE...PERFORMANCE-PROVED 
FLEXIBILITY—IT'S PENFLEX FOR LONG WEAR... EVERYWHERE 


Whether it’s on a diesel exhaust. ..a conveyor tube ... or on air 
lines, Penflex tubing has proved itself in the power industry. 
Rugged ...tough...and flexible, Penflex tubing is made to 
stand the most severe usage with the least wear. 

From %" 1.D. to 30” 1.D.... bronze, galvanized or stainless 
steel, Penflex makes all types and sizes of flexible tubing and 
metal hose. And Penflex "'Flexineering’’—the science of apply- 
ing flexible tubing to fit the particular need of the power industry 
—assures the right tube for each installation. When you require 
tubing or hose that is tight as a pipe, but flexible... safe at high 
temperatures ...and free from metal fatigue, specify Penflex. 

Penflex manufactures a complete line of four wall interlocked 
and seamless welded corrugated flexible tubing ... plus auto- 
matic barrel fillers, rivet passers, accessories and fittings. To cut 
your "break-even point,’’ write for your copy of "Flexineering 
At Work.” 


Pennsylvania Flexible Metallic Tubing Co., Inc. 
7238 Powers Lane, Philadelphia 42, Penna. 
Branch Sales Offices in 
BOSTON +« NEW YORK « CHICAGO + HOUSTON « CLEVELAND « LOS ANGELES 
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OHIO PUBLIC SERVI 


The Ohio Public Service Company has used Honan- 
Crane oil purification equipment continuously for seven 
years, now has Honan-Crane installed in five of its big 
Ohio generating stations which produce a total of 
470,000 kilowatts. 


Ohio Public Service first installed a Honan-Crane purifier 
in the Mahoningside station at Warren, Ohio, in De- 
cember, 1941, and since that time has purchased 
additional purifiers for generating stations located at: 


R. E. Burger Station Dilles Bottom, Ohio 230,000 kw 
Edgewater Station Lorain, Ohio 100,000 kw 
Mahoningside Sta. Warren, Ohio 82,000 kw 
Scioto Station Marion, Ohio 38,000 kw 
Melco Station Mansfield, Ohio 20,000 kw 


Using Cranite (specially processed fullers earth), sta- 
tions are able to operate continuously with turbine oil 
held to safe, low neutralization and steam emulsion 
numbers. At the R. E. Burger station a variable schedule 
of purification has been established. Cellulose fibre is 
used as the regular filtering medium and is replaced by 
Cranite where the S. E. or neut numbers rise above 


a) 
CE specifies HONAN-CRANE 
for Turbine Oil Purification in 5 plants 


specified limits. This more economical plan of purifica- 
tion is easy to accomplish because of the flexibility of 
Honan-Crane purifiers in accommodating either type 
of filtering media. 


Honan-Crane oil purification equipment maintains Tur- 
bine oil in its original clean condition, removing oil 
contaminants as rapidly as they appear. Maximum 
turbine operating efficiency is possible and safe use 
life of oil extended because Honan-Crane purifiers 
give control over type of contamination that causes 
neutralization and S. E. numbers to rise beyond desired 
limits. For complete information on turbine oil purifica- 
tion, and Honan-Crane oil purifiers, write to 200 
Superior Avenue, Lebanon, Indiana. 
HONAN-CRANE CORPORATION 


a subsidiary of 
HOUDAILLE-HERSHEY CORPORATION 


OIL ENGINEERING 


POWER © February 


cl 
1950 


MOVES AND COMPACTS COAL — Allis-Chalmers 
HD-19 torque converter tractor with Gar Wood dozer 
moves coal up to 750 ft. from crusher chute out over 
storage pile at Georgia Power Co. piant near Macon, Ge. 
The 40,000-Ib. tractor compacts the coal to eliminate 
danger of combustion. 


STORES ANYWHERE, 
RECLAIMS AS 

NEEDED — 

Handling coal with four A-C wll 

Tractors and Gar Wood scrap- 

ers permits placing storage 

piles wherever there is avail- 

able space around the Miami 

Fort plant of The Cincinnati Gas 

& Electric Co. Coal is hauled 

vp to 1700 ft., spread in thin 

layers and compacted. The self- } 

loading scrapers efficiently haul 


hopper. 


HD-5G Tracto-Shovel stockpiles 
coal as it is unloaded from railroad 
cars at Crown Cork ond Seal Co., 
Baltimore, Md. Also used to load 
into trucks. 


HELPS UNLOAD — 
Canada Cement Co., Montreal, uses 
HD-5G Tracto-Shovel with dozer to 
pull coal and cement from sides ond 
ends of ship hold into reach of crane 
bucket. Eliminates hand shoveling, 
speeds up unloading. 


MAKE 
COAL HANDLING 


By Using 

Versatile | 

Allis-Chalmers Tractors 


WA" Htandte all of your coal © 


storing and reclaiming — or 
supplement existing facilities. 


Pras storage areas any- © 


where without installing costly © 
conveyors, tracks, etc. — or 
abandon them without leaving 
money tied up in idle equipment. 


CA Sp c0d up handling dur- 


ing rush periods by adding more 
tractor units. 


Quickly change storage sys- 
tem or methods...crawler tractors 
work free of rails and runways, 
make their own “roadway” any- 
where! 


See your Allis-Chalmers dealer for 
a demonstration or write direct for 
complete information on modern 
coal handling with versatile Allis- 
Chalmers tractors. 


TRACTOR DIVISION MILWAUKEE 1, U.S. 
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Boilers in Socony-Vacuum’s power plant at 
Paulsboro, New Jersey, are air-controlled, pro- 
viding a sensitive system which responds quickly 
and accurately to every demand for power. In- 
strument air is dried DRY by the Lectrodryer 
placed right alongside the compressor. 

DRY air avoids the formation of rust or mud 
in piping, which would clog delicate instrument 
ports. It prevents freeze-ups where air lines run 
out of doors. DRY air helps keep controls 
functioning properly. 


LECTRODRYERS DRY 


WITH ACTIV 


Lectrodryers are DRYing instrument air in 
power plants, oil refineries, food and chemical 
processing plants all over the world. Operating 
men say, “*We couldn’t be without them; they 
save us worry, time and money.” They’ve proved 
their worth over many years. 

For information on Lectrodryers for instrument 
air DRYing, or for any other service DRYing 
air, gases or organic liquids——— write Pittsburgh 
Lectrodryer Corporation, 329 32nd Street, 
Pittsburgh 30, Pennsylvania. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sydney. 


LECTRODRYER 


REGISTERED TRADEMARK U.S. PAT. OFF 
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Stream Line of 


ROLLING RING 


MANGANESE 
Ring 


Rinse 


> 
Ciean Our Door 


Cross 


Gaare Bar 


of Recess 


AL IS SPLIT 

CRUSH 


Dis 
Eccenraic 


AosusTMENT 


ManGanese 
Grate Bars 
LJ 


ZONE 


the “WHY” of Uniform Coal Sizing with 


Crushers—with exclusive Shredder Ring Action, 
Thrust outward against the coal by centrifugal 
force, the flexible rings maintain constant, controlle 

contact... to split the coal—not crush it. The result 
is a uniform product with controlled fines that as¢ 
sures a loose, uniform, quickly responsive firebed—+ 
without excessive ashpit drop or unnecessary CO», 


Minimum headroom requirement and Te 
from auxiliary crushing permit easy, economical in- 
stallation without extensive alterations. 


American Crusher’s manganese steel 
shredder ring and rotor assembly— 
for rapid reduction at low, power- 
saving speeds. Each ring has 20 cut- 
ting edges . . . revolves on individual 
shaft, free to deflect from tramp iron 
without damage. 


SHREDDER RING 


Send for your copy of “Crushing 
Coal for Less than I¢ per Ton” 


PULVERIZER COMPANY 
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New Concentrol D-I0 STOPS Foaming 


OAMING is one of the major causes 
f wet steam, an enemy of boiler per- 
ormance. It may produce superheater 
eposits, failure of superheater tubes, 
leposits in steam traps and on turbine 
lades, damage to engine heads and 
any other operating difficulties. To 
elp prevent them, Bird-Archer now 
offers Concentrol D-10, a new develop- 
ment in foam control. 


HOW IT WORKS—This Polyalkylene 
glycol compound sharply reduces steam 
bubble surface tension, thus permitting 
coalescence of the steam bubbles. This 
action eliminates carryover of boiler 
water due to foaming. As a result, you 
get dry steam. 


HOW IT CONDITIONS SLUDGE — 
Concentrol D-10 comes in several dif- 
ferent formulations, some of which con- 
tain a blend of selected tannins which 
condition boiler water sludge and sus- 
pended matter maintaining them in a 
fluid condition. 

Concentrol D-10 is economical and can 
be applied continuously or by slug- 
feeding. It will prove tlacthes in quan- 
tities from .05 to .2 lb. per 1,000 gal- 
lons of feedwater depending on indi- 
vidual conditions. 


For full details on Concentrol D-10 
and recommendations on your specific 
problem, consult your nearest Bird- 
Archer representative. Or write direct 
to Bird-Archer for further information. 


BIRD ARCHER 


WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 


Philadelphia, Pennsylvania « Chicago, Illinois « Montreal, Canada 
CALDERAS Y ACCESORIOS, S. A. AMSTERDAM 291, MEXICO, D. F. 
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TYPICAL 
CONCENTROL D-10 
“SUCCESS STORIES”’ 


IN the highly alkaline 
waters of the Southwest, 
where blowdown rates ap- 
proaching 25% formerly 
were necessary to stop 
foaming, the use of Con- 
centrol D-10 has permitted 
non-foaming operation with 
boiler water alkalinities 
over 100 grains per gallon 
and concentrations of dis- 
solved solids approaching 
nearly 500 grains per gal. 
A mill in northern New 
York was forced to tem- 
porarily use a raw water 
of 20 grains hardness 
and containing 30 grains 
of chlorides. The use of 
Concentrol D-10 success- 
fully prevented foaming 
with concentrations over 
550 grains per gallon of 
dissolved solids. 
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FOR 
TOUGH THROTTLING 
CONDITIONS 


500 BRINELL DISC AND SEAT 


STEM high tensile rolled bronze. Large diameter 
and long thread contact. 

PACKING NUT and gland follower of heavy 
bronze transmit even pressure onto packing. 
STUFFING BOX large and deep. Packed with 
formed rings of braided asbestos, lubricated and 
graphited. Can be repacked under pressure. 
UNION NUT heavy, rugged. Facilitates removal 
and replacement without danger of distorting 
body or threads. 

BEVELED JOINT permits tighter union between 
body and bonnet. 

DISC LOCK-NUT holds disc securely to end of 


ii J FULL-PLUG DISC and SEAT RING 
: stainless steel of 500 Brinell—near diamond-- 
hardness. 


BODY P & C High Test Bronze. Reinforcing 
ribs give added strength. Heavy end hexes with 
standard, full length threads. 


Sead 


Fig. 531-P FOR THIS FOLDER 
350 Ibs. Steam *« 1000 Ibs. OWG which contains a 
detailed description of 
this valve. Ask for DH-116 


New York + Philadelphia + Pittsburgh + Son Frencisco + Bridgeport, Conn. 


Reading, Pa. Atlantc + Baltimore + Boston + Chicago + Denver + Detroit Houston 


&C VALVE DIVISION 
AMERICAN CHAIN & CABLE 
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AIR BY “ufo HELPS YOU DO IT BETTER 


Neep humidity control to halt rust? “Buffalo” Fans and Air Conditioning Units. 


Looking for a cheaper way to convey materials? “Buffalo” units will work quietly, day and 
Want to remove corrosive gases from a contin- night, in your plant — removing impurities, 
uous process? Striving for a better product and tempering, ventilating, cooling or heating — 
more of it? Better industrial relations? Lower providing the atmosphere in which your 
accident rate? All these and many other air product and your personnel can be at their best. 


jobs are being done throughout industry by 


BUFFALO FORGE COMPANY 


488 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


Branch Offices in All Principal Cities 


AIR CONDITIONING ~~ OR SIMPLE VENTILATION ? 


“Buffalo” Air Conditioning Units can create and maintain A good, reliable fan like this “Buffalo” Limit-Load model might 
literally any “climate” your plant requires—efficiently and at = the and general air 

plant needs—when other air processing is not ca or. Many 
oo sessonshle operating cost. Above, ns = washer ee “Buffalo” Fans have been on the job for forty, fifty and more 
dust and humidifies a large plant. Many “Buffalo” Air Washers years. The “Buffalo” line is COMPLETE—to suit any budget, 
have been continuously on the job for over forty years. any requirements. 


YOUR NEARBY “BUFFALO” ENGINEERING REPRESENTATIVE 
will give you recommendations —- based on your problem and your budget — on 
turning your plant air to profitable use. He's a Graduate Engineer with 1-5 years 
of factory training. He's yours to call on, with no obligation. 


| WHETHER YOU MAKE AXLES , 
| 
OR XYLOPHONES | 
} 
‘ai 
“Build? 
FANS AND | 
| 
CONDITIONING All 


Keep yourself up-to-date on 
POWER PLANT PIPING 


HIs authoritative brochure should be in the 
hands of every man concerned with the pip- 
ing requirements of a modern high-pressure, 
high-temperature steam station. For here is 
practical data and information that will greatly 
simplify your selection and use of power piping 
and will help you obtain greater efficiency and 
better results from its application, 
In the 30-page “Technical Section” of this 
book -you will find valuable information (some 


No coupon required 


just ask for a copy of 
Bulletin 10O—Pozwer Plant 


Piping. 


not hitherto published) on working stresses, 
creep properties, pipe bends; on weights, dimen- 
sions, properties of pipe and tubes and similar 
important data that you can use to excellent 
advantage. 

Our Piping Specialists have cooperated in the 
construction of some of the Nation’s most efh- 
cient light and power plants. Their experienced 
assistance is always at your service. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 
COLUMBIA STEEL COMPANY, SAM FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


~ 


| 
| 
| 
4 
| 
» 
a 
| 


CONSTRUCTION OF "STANDARD" GROUP 


CONSTRUCTION OF "QUALITY" GROUP 


gauge for every 


the hese of 100 


Three basic groups of Marsh Gauges are shown here: 
@ The*‘Standard”’ group for the general run of gauge services. 
@ The “Quality” group for tougher service conditions. 

@ The“ Mastergauge” group for the most extreme conditions. 
While there is a considerable difference in the design 
and construction through these groups, the choice of 
1 a Marsh Gauge for a given application depends 
squarely upon the service condition. 

This is because all Marsh Gauges — from lowest 
price to highest price — are high quality gauges. Each 
group or series contains the best gauges of their kind. 

That is why you should use Marsh Gauges. Select 
the right Marsh Gauge and you use the most economical 
gauge for your requirement. We will help you select it. 


Write for New Catalog. 


MARSH INSTRUMENT CO. 
Sales affiliate of JAS. P. MARSH CORP., DEPT. F, SKOKIE, ILLINOIS 
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PER CENT LIFT OF DISC 


POWER 


© 10 20 30 40 $0 60 70 80 90 100 


PER CENT FLOW 


Flow characteristics of the Honeywell 
Hi-Lift, Hand Control Valve far 
surpass those of conventional designs 

. offer favorable comparison to the 
precision of such diaphragm operated 
control valves as the Honeywell 
Series 700. 


February 1950 


PER CENT LIFT OF DISC 


Honeywell 


Tu: Honeywell Hi-Lift Hand Control Valve is ideal for use where 
automatic regulation is not necessary or advisable. Designed to afford 
micrometer adjustment of flow, it contains an indicating scale to show 
percentage of stem travel to 1° and an inner valve capable of responding 
to such close correction. Inset illustration shows the simple and easy-to-read 
scale and the curve at left portrays the superior flow characteristics of the 
Hi-Lift over conventional valve designs. 

The Honeywell Hi-Lift is available with v-port or parabolic dises . .. in 
sizes from 14" to 12”... straight through or angle... for pressures up to 
600 Ibs... . with body of Bronze, High-Tensile Iron or Cast Steel... and 
with Bronze or Stainless Steel trim. Available, too, with electric motor for 
remove control applications. 


Call in your local Honeywell engineer for detailed information about the 
Hi-Lift and such other Honeywell Process Control Specialties as: Transfer 
Valves, Liquid Level Devices, Cylindrical Plug Valves and the Honeywell 
Space-Saving Bypass. 


Write, today, for a copy of Bulletin $242-1! 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BELFIELD VALVE DIVISION 
Philadelphia 44, Pa 
Offices in 77 principal cities of the United States, Conodo and throughout the world 


Process Control 


Specialties 
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COPPER 


ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company “Beidacosrt” Headquarters for BRASS, BRONZE, and COPPER 
co 


Use of Increased Water Velocity 
Helps Keep Condenser Tubes Clean 


Large fouling organisms and certain 
slimes on condenser tube surfaces can 
be controlled by increased water ve- 
locities through the tubes. At water ve- 
locities over one to three feet per sec- 
ond most marine life cannot attach 
itself to tube surfaces. Higher velocity 
may also aid in preventing certain sus- 
ayy te of industrial origin, wastes, 

tc. from adhering to the tube surface. 

Dangers of Fouling 

Where debris partially blocks off 
tubes for any length of time, the water 
velocity through the tubes affected 
May drop sufficiently to allow fouling 
brganisms to attach themselves. 

Once marine organisms have gained 
8 foothold higher water velocities will 
hot dislodge them. 

Difficulty can be anticipated in con- 
lensers and heat exchangers operating 
t low water velocities, using water 
ontaining embryos of marine organ- 
isms. The organisms which attach 


Fouling at inlet end of surface condenser is shown 
in above photo. After cleaning (inset), excessive 
corrosion of tube ends is noted. Some of the tubes 
which were not blocked are damaged from im- 
pingement corrosion more heavily because they 
carried bulk of water at built-up pressures 


themselves to condenser tubes vary 
considerably with localities. 

The difficulties encountered due to 
organisms in tubes, on tube sheets and 
water boxes occur chiefly along three 
lines. First, blockage of condenser 
tubes markedly reduces the heat trans- 
fer of the condenser. Secondly, large 
masses of marine growth may restrict 
the flow of water so seriously that a 
high back pressure may damage pumps 
and associated piping. Third, during 
periods of shutdown incomplete re- 
moval of dead organisms will initiate 
corrosion pitting. 

Micro-algae and bacterial slimes on 
tube surfaces during condenser shut- 
down may decompose with the libera- 
tion of ammonia. This has led to stress 
corrosion cracking of susceptible 
brasses. Since this can occur, it is of the 
utmost importance to dry out con- 
densers promptly when they are to be 
shut down for a few or more weeks. 


Other Effects of High Velocities 

The use of high water velocities is 
also beneficial in preventing clays, hy- 
drated iron oxides, hydrated aluminum 
oxides and other materials from attach- 
ing themselves to the tube walls. Some- 
times water velocities in excess of 
seven feet per second and approaching 
10 or 12 feet per second, appear to be 
required to prevent the deposition of 
certain suspended materials from the 
water on to tube surfaces. For various 
reasons it is not always feasible to at- 
tain these high water velocities. 

The use of water velocities in the 
order of five to seven or more feet per 
second requires the use of settling 
basins, screens or strainers in order to 
eliminate debris from the water before 
it reaches the condensers. 

In some inland power plants water 
velocities as high as 10 feet per second 
have been used to keep condenser tubes 
clean and maintain high heat transfer 
rates. This has been possible where 
relatively little sand was suspended in 
the water, in the absence of debris and 
where the composition of the water 
was such that it was non-corrosive 
toward copper-base alloys. 

Where water velocities in excess of 
six or seven feet per second are con- 
templated to keep tubes clean, it is ad- 
visable to proceed with caution since 
considerable damage can occur over a 
short period of time due to impinge- 
ment corrosion at the inlet ends of con- 
denser tubes or where the water flows 
around objects lodged in condenser 
tubes. In fact, even at six and seven 
feet per second, the finest and most 
corrosion resistant copper-base alloys 
are vulnerable to attack under such ad- 
verse conditions. 

Bridgeport Tube Alloys 
In general, Aluminum Brass, Cupro 


Nickel and Aluminum Bronze are more 


resistant to impingement corrosion than 
Admiralty condenser tubes. Bridgeport 
Laboratory is prepared to help in the 
selection of the alloy which will serve 
best under specific conditions. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 
Mills ot Bridgeport, Connecticut, and Indianapolis, indiana + In Canada: Noranda Copper and Bross Limited, Montreal 
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HAGAN Ring Balance 
DUAL METERS 


1 Require no more 
panel space than 
single meters. 


Measure any two flows or flow gy 


and specific gravity recording § 
them on the same chart for quick 
comparison. Either or both flows 
may be automatically totalized by 
built-in integrators. 


3 ‘By means of additive, 
subtractive or ratio 
linkage, combine records 
as desired. 


In every power plant there are applica- 
tions where some of the features of these 
versatile meters are highly important. For 
full information concerning them, fill out 
the coupon below, or write to Hagan Cor- 
poration, Hagan Building, Pittsburgh 30, 
Pennsylvania. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
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Hagan Corporation 
Hagan Building 
Pittsburgh 30, Pa. 


Please send me your bulletin “Hagan Ring Balance 


Meters.” 


Name... 

Position 

Company 

Mreet and Number 


Lone 


Dual 
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WHEN YOU TURN THE COMPLETE 
POWER PIPING JOB OVER TO P. P. & E. 


Just take one step when you need new power 
piping. Turn the complete job over to P.P.&E. By 
placing this responsibility in our hands you obtain 
the advantages of a distinctive engineering tech- 
nique, complete shop fabrication facilities, special- 
ized metallurgical control methods complete with 
model testing, and skill in meeting and solving 
present-day field erection problems. Furthermore, 
you are relieved of detail . . . and utilize to the 
utmost the knowledge we have accumulated 
through almost a half century of practical experi- 
ence in this field. Ask our nearest representative 
for further information. 
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REGU LATORS AND 
CONTROL 


DIAPHRAGM 
MOTOR VALVE 
HOOK-UP WITH AIR-SET 
AND 
Int ted | 
Wizard Pilot-operated POSITIONER 


pressure controller, Only 2 connections to 
requiring only one / make—from operat- 
field connection. ing medium supply 
o and controller. 


Advantageous for installations in industrial process 
plants, gas pipe-line regulating stations and oll field 
applications. Saves time and expense ordinarily involved 

handling usual piping accessories and piping details. 
issential parts cannot be misplaced or incorrectly applied. 


FISHER GOVERNOR CO. 
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ILLCO-TEMP SOFTENER 


...for removal of residual hard- 
ness from the effluent of hot or 
cold lime-soda units — without 
chemical after-treatment. Chem- 
ical savings from this alone 
will normally pay for equip- 
ment in less than 2 years. 
Reduction of effiuent from 
lime-soda units to “zero “hard- 
ness produces real operating 
economies. Scale-forming salts 
are eliminated. No after-pre- 
cipitation in the lines, pumps, 
pre-heaters, or the boilers 
themselves. 


Softener is easily added to 
hot lime-soda water softener. 
Unit operates economically 
and continuously at temper- 
atures as high as 250° F or 
higher .. . on waters having a 
PH as high as 10.5. 
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ILLINOIS WATER TREATMENT CO., 853-2 Cedar St.. Rockford, Illinois 


The De-ionizing unit shown above treats 300 gpm of water used as make-up in the 


ILLCO-WAY DE-IONIZER TREATS 300 GPM 
OF BOILER-FEED MAKE-UP WATER AT THE 
DOW CHEMICAL PLANT, FREEPORT, TEXAS 


Dissolved solids and silica 
4 removed by ionXchange... 
CO2 removed by degasification 


power plant of The Dow Chemical Company, Texas Division, Freeport, Texas. The 
power plant operates seven Riley boilers, each at 250,000 lb. per hr., at 400 Ib. 750°. 
These gas and oil fired steam generating units serve six turbo generators. 


According to the plant’s chief engineer, the most significant advantage resulting 
from the installation of this De-ionizing unit was the improvement of steam 
quality. ..‘‘which has resulted in a marked increase in the duration of satisfactory 
operation of the turbine units between washing periods.” 


Figures given in the chief engineer’s report indicate that the equipment has enabled 
the plant to reduce phosphate additions by approximately 60%, further assisting 
in the reduction of the total solids within the boiler while still maintaining a proper 


phosphate ratio. 


Below is an analysis of the raw water prior to treatment and an analysis of the 


final treated De-ionized water. 


Raw water analysis 
Ca -12 ppm HCO3;-126 ppm 


Mg-14 ppm Cl -164 ppm 
Na -188 ppm SO, -140 ppm 
pH -9.0 SiO, -8.5 ppm 


De-ionized water analysis 
Total hardness as CaCQ;-0.5 ppm 


Na -6.0 ppm 
CO, -2.5 ppm 
SiOz -0.2 ppm 


Write for full descriptive literature covering Illco-Way De-ionizing equipment. 


DE-ALKALIZING 
SOr 
TENING 


7310-NN-2 Empire State Bidg., New York City 
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BOILERS 


DEAERATORS 


CLOSED HEATERS 


EVAPORATORS 


STEAM JET 
AIR EJECTORS 
Above 


Other Equipment 
in the CONSECO line 


A 12,000 sq. ft. CONSECO CONDENSER 
. . on its way to join 2 duplicate 
units already in service 


The original installation of CONSECO CONDENSERS in this plant 
was so satisfactory that, when expansion in capacity became neces- 
sary, a third CONSECO unit was ordered. 

Plant: Dairyland Cooperative, Alma, Winconsin (REA). 

Consulting Engineers: Verne E. Alden Co., Chicago, Ill. 

Generators: 3-15000 KW Turbines at .8 PF operating at 22,500 KVA 
constantly. 


Condensers: 3-12000 sq. ft.; 2622 tubes, 72” O.D., 18 gauge; effec- 
tive tube length 20’; tubes of Arsenical Admiralty. 


Avail yourselves of Conseco’s long, successful, specialized experience in the 
design and building of steam condensers, H.P. feed woter heaters, deaerating 
feed water heaters, evaporators, steam jet air ejectors and any other type of 
heat exchanger. 


A Unique sms of Designers and Manufacturers Serving Power Generation 


ile Service & Engineering Co, 


HOBOKEN, N. J. set 
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TURN WASTE EXHAUST HEAT 


INCOME! 


produce steam for plant 
heating and for sale to 
nearby customers 


The municipal power plant 
{ at New Prague, Minnesota 
makes good use of Maxim 
Heat Recovery Silencers. 
Waste exhaust heat that 
would normally go up the 
flue is used as it passes 
through the heat recovery 


Close-up view showing two BVS Heat 
Recovery Silencers at New Prague; 
accumulator tank in left foreground. 


silencers to produce usable and salable steam. The steam in this 
case is used for heating the plant itself, and surplus is sold for 
heating nearby homes, stores, and a factory. 


Thus the New Prague municipal plant achieves effective and very 
necessary silencing of exhaust noise, but makes this silencing pay 
for itself many times over. 


More and more industrial users, long accustomed to the nec- 
essity of effective silencing, are now realizing the profit possibilities 
of installing heat recovery silencers to produce steam for heating 
or processing operations, and without any extra fuel cost. 


THE MAXIM SILENCER COMPANY 
92 HOMESTEAD AVE. HARTFORD 1, CONNECTICUT 
Please send bulletin on silencers for; 
C) Heat Recovery 
Exhaust 


ty 


Spark Arrestors 


< Nome 


617 WEST LAKE STREET 


CONTROL SCALE and corrosion in 
boilers, steam and condensate lines, 
water jackets, condensers — wherever 
water is used — with Wright Water 
Conditioning Chemicals. 

There is a Wright Field Engineer near 
you who will be glad to help you with 
your scale and corrosion problems. 
No obligation. 


WRIGHT CHEMICAL CORPORATION 


Specializing in Water Conditioning 
GENERAL OFFICES AND LABORATORIES 


OFFICES IN PRINCIPAL CITIES 


SOLE DISTRIBUTOR OF NELSON CHEMICAL PROPORTIONING PUMPS 


CHICAGO 6, ILLINOIS 
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FULL LINE 
FULL VALUE 
FULL SERVICE .... 


We have repeatedly urged users of welding fittings to 

accept no less than the fu// line. When we say “full line” 

we don’t just mean its completeness .. . though it is the world’s 
most complete line of forged steel fittings and flanges. . . 

and it does contain the widest range of types, 

sizes, weights and materials. 

When we say “full line” we mean full value—extra value—more 
and better features than can be found in any other fitting. 
The technical brains and forging skills which 

conceived these extra values continue to be available 

to you through the Taylor Forge organization, 


and through the Taylor Forge distributor 


who is your industrial neighbor. 
Since Taylor Forge welding fittings “have 


everything,” why compromise 


on less than the best? 


TAYLOR FORGE & PIPE WORKS General Offices & Works: Chicago 90, Ill. (P.O. Box 485) Eastern Plant: Carnegie, Pa. Western Plant: 
Fontana, Calif. @ District Offices—New York: 50 Church Street @ Philadelphia: Broad Street Station Bldg. ©@ Pittsburgh: First National 
Bank Bldg. @ Chicago District Sales: 208 S. LaSalle Street @ Houston: City National Bank Bide. @ Los manny Subway Terminal Bldg. 


create an) Hitting ar flange and forged steel flanges. 
probbents for you? 
the inteomition you peed beyond the 
simple metura of the compen ot thi 
please write as fully, Street oddress . 
to Tayler Forge & Pipe Works, P.O” Boi 483, Chicego 96, il 
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vor will find this 128-page catalog of Jones 
Herringbone Speed Reducers helpful in the 
selection of reducers in accordance with A.G.M.A. 

’ recommended practice for all con- 
ditions of service. Jones Herring- 
bone Speed Reducers are built in 
single, double and triple reduction 
types and in every standard ratio 


Wherever steam is used in manufacturing and 
processing, Stickle equipment saves fuel and in- 
creases production efficiency far above the cost 
of the equipment. Sold either as complete sys- 
tems, or as individual units, Stickle equipment 
is time-tested, proved for its accuracy, thorough 
dependability and low maintenance cost. 


For example, Stickle Series 100 Steam Trap, il- 
lustrated here, is ideal for use with Laundry 
and Dry Cleaning Equipment such as Flat Work 
lroners, Drying Tumblers, Dry Rooms, Presses, 
Collar lroners, Curtain Dryers, Sleeve Ironers, 
and Starch Cookers; or, Kitchen Equipment such 
as Steam Tables, Pressure Kettles and Coffee 
Urns used in restaurants, hotels and institutions; 
or, Hospital Sterilizing Equipment; or, Unit Heat- 
ers, Jacketed-Kettles, Greenhouse Heating Sys- 
tems and many other applications in chemical 
and other industries using medium and high 
pressure steam for drying and processing. Send 
for bulletin 115 IP describing these traps and 
for other bulletins on the complete line of 
Stickle steam traps and specialties. Stickle sys- 
tems are designed for highest efficiency and 
lowest operating costs. 


Stickle Steam Specialties Co. 


the complete range of Jones Herringbone Speed eet 


W. A. JONES FOUNDRY & MACHINE CO.., 4423 Roosevelt Rd., Chicago, Ill. 


dum BLOCKS e FRICTION CLUTCHES @ APPLIANC 


Better Production, Lower Costs with Stickle Steam Equipment 


in ratings ranging from 1.25 H.P. to 440 H.P. 
All these reducers have heat treated gears, 
ground shafts and are mounted with anti-friction 
bearings throughout. Liberal stocks are carried to 
facilitate shipments. 
Catalog No. 70 will save you time and effort in 
laying out drives that call for Herringbone gears. 


WRITE FOR YOUR FREE COPY 


SPEED e PU 


ORM—SPUR—GEA 


AND MOLD TOOTH GEARS BELT SHEAVES 


Stickle Series 100 Steam Traps 
offer many exclusive advantages 


@ Simple, compact construction. 


2265 Valley Avenue, Indianapolis, Indiana 
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ANOTHER PROVED 


IN THE COMPLETE 


CRANE une 


PRESSURE-SEAL BONNET VALVES FOR 


HIGH-PRESSURE, HIGH-TEMPERATURE PIPING 


Crane Pressure-Seal Bonnet Valves are without question 
the greatest valve “buy” for high-pressure power plants 
today. They represent a revolutionary change in the de- 
sign and construction of valves used to control high 
pressure-temperature steam and water. Check the fea- 
tures below ... see why Crane Pressure-Seal Valves are 
approved and preferred by the nation’s leading power 
engineers. 


NO BONNET JOINT LEAKAGE—NO BONNET JOINT 
MAINTENANCE—Crane Pressure-Seal design completely 
eliminates the major problems of conventional valves 
in holding high pressures and temperatures. Once joint 
is made tight, it automatically stays tight. 


AMAZING WEIGHT SAVINGS—Permit substantial reduc- 
tion in piping erection costs. Larger size 1500-Pound 
Gates are as much as 60% lighter than conventional 
valves of this class. 


REDUCED OVERALL DIMENSIONS — Unusual compact- 
ness permits close nesting of valves where necessary; 
less head room is required. 


BETTER FLOW CHARACTERISTICS— Exhaustive on-the-job 
tests show minimum pressure drop and turbulence in 
globes, angles, and stop-checks; straight-through flow 
in gates. 


STREAMLINED BODY— No abrupt changes in metal thick- 
ness. No areas where acute stresses might concentrate. 
Easy to insulate. 


SEND FOR THIS NEW CIRCULAR 
Contains complete information about 
these outstanding valves—including all 
essential specification data, service rec- 
ommendations, and list prices. Ask your 
Crane Representative for your copy: or 
WRITE FOR CIRCULAR AD-1819. 


CRANE CO., 836 S. Michigan Ave., Chicago §, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


EVERYTHING FOR EVERY PIPING SYSTEM Ae 


Pressure-Seal Bonnet 
Cast Steel Wedge Gate 
600, 900, and 1500-Pound 


HOW THE CRANE 
PRESSURE-SEAL 


BONNET JOINT 
OPERATES 


Bonnet joint is in- 
side the valve... 
sealed with a 
wedge-shaped 
seal ring. Internal 
fluid pressure act- 
ing upon entire underside of bonnet reacts 
upon smaller contact area of seal ring. Leak- 
age is impossible because sealing pressure is 
always greater than pressure of line fluids. 
The higher the internal pressure, the greater 
the sealing pressure. 
Angle Stop-Check 
and 1500-Pound 
Sizes: 6 to 12 inch 


CRANE 


end 1500-Pound 
Sizes: 2 te 12 inch 
VALVES « FITTINGS « PIPE « PLUMBING AND HEATING 
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Thief” 


“BTU,” alias “International Fuel Thief,” 
wanted in 48 states and Canada for stealing 
millions of fuel dollars! 

He’s dangerous! On the loose, he’s a con- 
stant drain on your capital—steals profits 


with abandon—ruins equipment—creates A MOST POSITIVE CLOSURE PRINCIPLE 


miserable working conditions—spreads em- 


ployee discontentment. The stainless steel piston is shown 


He’s powerless to pilfer fuel when you pro- entering the ring (partly closed), just 
tect your equipment with CAREY Industrial as a cork seals a bottle. 
Insulation. Actually you pay for this pro- 


whether you have Ny K 
uel waste, heat loss, high production costs, Do Y 
disgruntled employees. ou now 


Outlaw this fuel thief—insist on efficient, | th 
fuel-saving CAREY Industrial Insulation. 
You'll find a CAREY representative as near 


CAREY Makes the Complete Line! | VA LVE ? 


85% Magnesia—Industrial Rock Wool— P 
Asbestos—Pipe Coverings — Sheets — Blocks — | Y Sh Id 

Batts — Papers —Weatherproofings ou ou e 
Write for your free copy of “Heat 
Insulation For Industry,” Dept. | Send for Illustrated Catalog 
PO-2, The Philip Carey Mfg. Co., with complete information on 


Cincinnati 15, Ohio. In Canada: 1557 
MacKay Street, Montreal 25, P.Q. all stock types and sizes. 


Consult our engineering 
department when new proc- 
esses and special require- 
ments are involved. 


KLINGERIT, INC. 


16 HUDSON STREET, NEW YORK 13.U. 5. Pil 
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THESE STAINLESS STEEL ASSEMBLIES 


MADE FOR OVER 1000 


| 


WHEN high pressures and temperatures 
are fundamental with design, and pipe fab- 
rication is complicated and unusual, Power 
Piping Division has the facilities and engi- 
neering knowledge needed to prefabricate 
and install assemblies according to your 
requirements. 


We can and do specialize on big tough in- 
stallations requiring chrome-nickel steel or 
other special alloys for unusual applications. 


The pipe used in the assemblies shown is 


5\%"' LD., 7%” O.D., Type 347, 18% 
Chrome—8°;, Nickel Stainless Steel. The 
Flanges are 6" I.D., 19!."' O.D., 25004 
Standard, Type 347 Stainless Steel, 4°,"’ 
thick. Working pressure for this piping when 
in operation is 18004, 1050 degrees Fahren- 
heit, and it is to be used for 150,000 K.W. 
Turbine Leads. 


POWER PIPING DIVISION 


OF BLAW-KNOXK CONSTRUCTION CO. 


1525 Pennsylvania Avenue © Pittsburgh 12, Pa. 
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High Visibility! Permanent 
Accuracy! 


TRAIGHT scales — 
on ceramic translu- 
cent glass—non-paral- 
lax pointer — illumi- 
nation from the back— 
make these Ellison 
Draft Gages easier to 
read. Simple, effective 
mechanism requires no 
attention. Extreme ac- 
curacy, within .02 lineal 
inch, minus or plus. 

Non - corrosive. Design 
based on over half a 
i | century of gage build- 
ing experience. 


if uth 


Ask for Gage Bulletin 122—Bell Type or 24B—Diafram Type. 


ELLISON DRAFT GAGE CO. 


Since 1896 
214 W. KINZIE ST. CHICAGO 10, ILL. 


THE ELLISON LINE ALSO INCLUDES: 
Dial Draft Gages—Bell Type + Inclined Draft Gages—Portable + Inclined 
Vertical Tube Gages + Vertical Tube Gages—Oil, Heavy Liquid and Mercury 
—Single and Multi-Tube + Saturator Gages + U Gages—Stationary and 
Portable «+ Air Filter Gages—Dial and inclined Tube Types «+ Pilot Tubes 
« U Path Steam Calorimeters + Portable Gas Analyzers—Orsat Type. 


Which hat d you wear 
when selecting 
an expansion joint? 


Looking for 
air preheaters? 


You'll find them in your POWER Buyer's Guide 
Issue. 


Power engineers everywhere are using their 
Buyer’s Guides to find equipment of every 
description needed for efficient and econom- 
ical power system operation. 


The Buyer’s Guide tells you what is available, 
who makes it, where to buy it. 


Keep and use your copy of the 


POWER Buyer’s Guide 


gy 


Maintenance Engineer? .. . 
. . . then you want to avoid 
“trouble-makers”. You'll save 
work with Badger Joints because 
they respond to thrust quickly — 
eliminate wear and tear on adja- 
cent equipment. No maintenance 
on the joints themselves either, 
thanks to single tube packless 
construction. 


Plant Designer? ... 
. Space requirements are im- 
259 portant to you. Badger Packless 
Metalinr gist? Corrugated Expansion Joints re- 
. . , you'll be impressed by Bad- quire no more space than ordi- 


ger’s modern heat-treating and flanged fittings. 
forming methods which elimi- 


nate structure-weakening stresses 
. . . guarantee long-life, greater 
flexibility. 


Treasurer? ... 

. of course you're thinking in 
terms of costs. So you'll be. glad 
to know that Badger Joints bring 
you all these extra features at no 
extra cost! 


Send today 
for new 
24-page catalog 

just off the press! 


Yes, everybody benefits when Badger 
Directed Flexing Packless Corrugated Ex- 
pansion Joints are on the job. So isn’t it 
wise to specify them always? 


MANUFACTURING COMPANY 
230-260 BENT STREET 
CAMBRIDGE 41, MASS. 
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What you want pump shaft? 


il | 


Resistance to corrosion? Hardness? Stiffness? 


When you specify Monel for pump shafts, 
you get the combination of qualities needed 
to combat severe service conditions of wear, 
stress, vibration, corrosion, and heat. Monel 
insures against frequent, costly replace- 
ments; cuts maintenance overhead. 


Remember... Monel has all these features: 


@ High resistance to corrosion, corrosion- 
fatigue, and stress-accelerated corrosion. 


@ Exceptional hardness, 


Monel and the other Inco Nickel Alloys can 
extend the life of your pumps, valves, gaskets, 
packing, tanks, heat exchangers and other 
equipment. For help in solving your power 
plant corrosion problems, write for “How to get 
longer service from your pumps.” It is free. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


which means less wear at 
bearings and journals. 


-@ High resistance to fatigue 
caused by stress, vibration, 
and pulsation. 


@ Strength equal to that of 
steel. 


@ And if you need special 
properties, there is’’R” Monel 
for high-speed production 
machining; “’K” Monel that is 
heat-treatable to tensile 
strength higher than 150,000 
psi; “KR” Monel that is both 
free-machining and heat- 
treatable. 


solved these difficult problems — 


Case 1. In a large metropolitan power plant, the mild steel 
shaft of a huge circulating pump failed repeatedly because of 
corrosion-fatigue. Several other metals were tried without 
success. Then engineers called for ““K” Monel. The result was 
the world’s largest high Nickel alloy pump shaft—13'x9" dia.! 


Case 2. A pump manufacturer had difficulty making long, 
thin shafts for multi-stage high pressure pumps. Stresses set 
up during machining caused the shafts to deform and fail in 
service. Heat-treatable 
to be the solution to this problem, too. 


MONEL 


“K" Monel was tried—and proved 


eee 


POWER © February 1950 


| 
id 
| 
if 
| | 
if tie | 
4 
j 
E 
i 
| 
il | 
| 
i 
261 


WHERE TO BUY 


Featuring additional products specialties and services for power plants 


ASSEMBLY LINE “MONO” 


FOLLOW THROUGH BOILER BAFFLES 


Aircraft plants - Metal workers - Telephone, HIGH TEMPERATURE 
Radio, Vacuum cleaner, Washing machine 
manufacturers use Topflight's Pressure Refractory Cements 


ive,Self- ‘ Apply. SANFORD C. SMITH REFRACTORIES. INC. 
Sensitive,Self - Adhesive Tape.Easy to Apply 1715 MHAGARA ST., BUFFALO, N. Y. WATER COLUMN & GAGE te 


TOPFLIGHT TAPE CO. YORK PA. LIVINGSTON, N. 3. 


PROFESSIONAL SERVICES 


CONSULTING DESIGN EXAMINATIONS PATENTS 
CONSTRUCTION PLANS SURVEY e@ REPORTS TRADE MARKS 


en eee CO. | | NO TIME TO EXPERIMENT. .. SARGENT & LUNDY ‘ 
So why not save time by calling in 
| 3 a specialist who knows the ground 140 South Dearborn St. Chicago, Ilinois 
K. P. Building Des Moines 9, Iowa you are exp! ? F) 


BURNS & McDONNELL aru STANLEY ENGINEERING 
Consulting Engineers — S0th Year robh th hi Consulting Engineers 
"Water and Hewer Systems and Treatment Professional Service Section. Design 


Kansas City 2, Missouri Hershey Building Muscatine, Ia 


ENGINEERING SERVICE COMPANY 


T. HN A STEVENS, INC. 
A Complete Service For Industry MASENG & ASSOCIATES, INC. JO ’ ; 
Mechanical Engineers Established 1909 
fting Ink Tracing, Maps Consulting Engineers 
"tans, Charts Electrical, Structural, Mechanical 
Manufacturers, Tools. Dies, Mechanical . Power Plants Paper Mills 
and Electrical Equipment Design Reports Rates 
624 South Michigan Ave Chicago 5, Mlinols ye souses 
Harrison 7-7024 7 So. Dearborn Chicago 3, Ill. Lowell, Massachusetts 


GILBERT ASSOCIATES, INC. PIONEER SERVICE SYSKA & HENNESSY, INC. 


& ENGINEERING CO. Engineers 
Construction. Consulting and Design Consultation Plans Reports 
Steam Diesel — Hydro — Sewage Engineers . . Purchasing . . Power Plants Disposal Plants 
Reports — Examinations — Laboratory Specialists in Financing, Water Systems 
New York Reading, Pa Philadelphia Accounting and Other Operations 144 East 39th Street 
Houston Washington 231 So. La Salle St. Chicago 4 New York, New York 


THE KULJIAN CORPORATION SANDERSON & PORTER THE J. G. WHITE 

Engineers - Constructors Engineers and Constructors ENGINEERING CORPORATION ? 

Power Plants and Industrial Projects 
1200 N. Broad St., Philadelphia 21, Pa 

St. Petersburg 


New York Chicago Design-Construction-Reports-A ppraisals 


San Francisco Los Angeles 80 Broad Street, New York 4 


Washington 


By reason of special training, wide experience and tested ability, coupled with professional integrity, the 
consulting engineer brings to his client detached engineering and economic advice that rise above local 
limitations and encompasses the availability of all modern developments in the fields where he practices as 
an expert. His services, which do not replace but supplement and broaden those of regularly employed 
personnel, are justified on the ground that h saves is client more than he costs him.’ 


if 
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Plibrico Jointless Firebrick 


——the ideal material for refractory main- 
tenance. Avoid the possibility of disastrous 
shut-downs by keeping your linings in good 
repair throughout the winter. Patch with 
jointless Plibrico at the first sign of refractory 
trouble. 

Plibrico is made in three grades. Packed 
in convenient 100-lb. cartons containing 
34 cu. ft. 


Hyrate and Demon Cements 


These high-temperature cements are unex- 
celled for pointing up cracks and minor 
repairs. Hyrate is a heat-setting cement in 
dry, powdered form for extreme combustion 
conditions. Packed in 100-Ib. bags. 

Demon Air-Set is a popular cement in 
moist, plastic form ready for immediate use; 
easy to use; sets cold on exposure to air, form- 
ing an exceptionally strong bond. Packed 
in 50-Ib. pails and 100, 200, and 500-lb. 
drums. 
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wags To MAINTAIN 
HIGHEST EFFICIENCY 
THROUGH THE WINTER 


Do your boilers take a beating in the wintertime? Then 
right now is the time to do the little jobs that will keep 
their operating efficiency up where it belongs. 


Because trouble generally starts when the going is 
toughest, a little maintenance now will go a long way 
toward insuring good operation for the rest of the season. 
The Plibrico products shown here make boiler operation 
better and maintenance easier. Send the coupon for more 


information. 


Plibrico Castable Refractories 


The eleven grades of Plicast provide a 
castable refractory material for nearly 
every purpose. Used for door liners and 
other special shapes; ideal for installing 
and repairing tube decks. A Plicast gas- 
tight rear arch can be installed in a 
week-end. Just add water, mix and pour. 


Packed dry in 100-lb. bags. Weight 
approx. 110 Ibs. per cu. fe. 


Pliseal Boiler-Wall Coating 


Coat the outside of brick settings with 
Pliseal. It saves fuel by sealing the joints 
and cracks in the brickwork, preventing 
the infiltration of cold air into the fur- 
nace. It waterproofs the setting and pre- 
serves the brickwork. Easily applied 
with a trowel. Will not crack, peel, or 
blister. Pays for itself in a few months 
with increased efficiency. 

Packed in 5, 30, and 55-gal. drums. 
5 gals. covers 60 sq. ft. %& in. thick, 


PLIBRICO JOINTLESS FIREBRICK CO., 1804 Kingsbury St., Chicago 14, Il. 


Please send bulletins on: 
Plibrico Jointiess Firebrick 
[_] Plicast Castable Refractories 


Pliseat Boiter-Wall Coating 
[_] Hyrate and Demon Coments 
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RATE 
(Net ilabh t advertising) 
$1.20 a fi 4 lines. To figure 
pana payment, count 5 average words as a 


INDIVIDUAL EMPLOYMENT WANTED undis- 
play tising rate is one-half of rate, 
payable in advonce. 

PROPOSALS, $1.20 a line an insertion. 


INFORMATION 
BOX NUMBERS in care of any of our New 


DISCOUNT of 10% if full 
in advance for four consecutive ions of 
undisplayed ads (not including pteposals). 


NEW ADVERTISEMENTS received by February 7th will appear in the March issue, subject to limitation of space available 


DISPLAYED RATE: 


The advertising rate is $10.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request 


AN ADVERTISING INCH is measured 7% inch 
vertically on one column, 3 columns — 30 
inches—to @ page. 


ELECTRICAL ENGINEER 


Fox River Valley (Wis.) paper mill wants 
electrical engineer experienced in all phases 
of maintenance and layout. Give complete 
personal and business history in letter of 
application. Write 

P-1907, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 


SALES REPRESENTATIVE 
Nationally known Missouri manufacturer of RE 
FRACTORIES offers a sales pos — selling high 


temperature mortars, plastic fire brick, castables 
ete. To be considered EXP ERIENCE is absolut 
necessary. Willing to travel. Good starting salar 


yportunity for advancement 
SW-2032, POWER 
330 W. 42 St., New York 18, N. Y. 


A financially resp 


in buying, selling, 


4 


repairing, 9 


MARIEMONT 


Experienced personnel assures you first class workmanship and 
complete satisfaction. 


Every transformer guaranteed for one year 
The Electric Service Co., Inc. 
“AMERICA'S USED TRANSFORMER CLEARING HOUSE” 


igning transformers only. 


Since 1912 CINCINNATI 27, OHIO 


Engi — Technical Men 
Salaried en $4,000 to $30,000 
fi 


men who desire a 

» and conduct prelim 

ut risk to present position 
TOMSETT ASSOCIATES 

1205-2 Berger Bidg., Pittsburgh 19, Po. 


REPLIES (Boz No.) : 

Address to office nearest you 
NEW YORK: 330 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 


WANTED CHIEF ENGINEER: Public utility 

in western Ohio has immediate opening for 
chief operating engineer of steam-electric plant. 
Technical graduate or equivalent with experience 
in operation and maintenance of modern steam 
plant equipment. Submit record of training and 
experience and if interesting to us personal in- 
terview at our expense will be arranged. All 
ceutiee held in strict confidence. Address P-1984, 
*ower, 


GRADUATE MECHANICAL Engineer to as- 

sist superintendent of production for public 
utility loeated in Ohio. Minimum experience of 
three years in steam plant operation required. 
Age 3 . preferred. Permanent position with 
good future for qualified man. Give full outline 
education, work and personal references, salary 
expected. All replies confidential. P-1985, Power. 


GRADUATE MECHANICAL Engineer with sev- 
eral years sales experience to travel entire 
country and Canada calling on agents for manu- 
facturer located in East, manufacturing Steam 
Traps, Valves, Separators, etc. Experience in 
heating and steam specialty field preferable. Give 
age, qualifications, experience, etc., as well as 
compensation expected. P-1852, Power. 


SELLING OPPORTUNITY OFFERED 


SALES REPRESENTATIVE: A _nationally- 

known piping fabricator and erecting contrac- 
tor offers an unusual opportunity for one with 
substantial sales experience in piping or kindred 
lines, to cover the entire South. Position re- 
quires contacts in the oil refining, chemical and 
power plant fields, and offers unlimited possi- 
bilities for development of the territory. For- 
ward detailed account of experience giving sales 
record, educational background, and earnings 
expectancy. All replies will be held in strict 
confidence, SW-1939, Power. 
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EMPLOYMENT SERVICE 
SALARIED POSITIONS $3,500-$35,000. If you 


are considering a new connection communi- 
cate with the undersigned. We offer the origi- 
nal personal employment service (40 years recog- 
nized standing and re putation). The procedure, 
of highest ethical standards, is individualized to 
your personal requirements and develops over- 
tures without initiative om your part. Your 
identity covered and present position protected. 
Send only name and address for details. R. W 
Bixby, Inc., 270 Dun Bidg., Buffalo 2, N. Y. 


SALARIED PERSONNEL $3,000-$25,000. This 

confidential service established 1927, is geared 
to needs of high grade men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name and address only for details. Personal con- 
sultation invited, Jira Thayer Jennings, Dept. G, 
241 Orange St., New Haven, Conn. 


POSITIONS WANTED 


MECH’L ENG’R—50—Desires permanent con- 

nection at plant eng’g, preferably Phila. area. 
Experienced design, studies, purchasing, con- 
struction and operation of power installations. 
PW-1793, Power. 


INDUSTRIAL-UTILITY Power Plant operator 

wishes position as assistant engineer in small 
plant. 7 yrs. high pressure turbo-plant. 7 yrs. 
high pressure turbo-electric and boiler experi- 
ence as watch engineer in charge of boilers. Also 
some refrigeration and diesel. Excellent educa- 
tion and practical experience. 29 yrs. old; mar- 
ried. Will relocate. PW-1905, Power. 


M.E. SR. Power Plants, industrial; 20 yrs. Oper. 
Maint. Mngmt., Supt., seeks permanent con- 
nection anywhere. PW-1970, Power. 


MECHANICAL ENGINEER, 32, experienced 

generally in design, estimating, and construc- 
tion, material handling, piping, plumbing, heat- 
ing, structural, specialized machinery. Super- 
visory background, seeking responsible positi 
Present earnings over $5000. Reply PW-2001, 
Power. 


MECH ANICAL, ASS’T Chief Engineer or Chief 

Draftsman: 37—-ASME, BCHE, PE. Diversi- 
fied design and engineering experience in con- 
struction, utilities and process industries. Past 
3 yrs. in high executive capacity. PW-1955, 
Power 


OPERATION MAINTENANCE Construction 
Sngineer—-20 years experience, with intimate 
knowledge of all Power Station equipment. Con- 
ope and operation covering pressures to 
1500 psi, temperatures to 1000° F. Good know!l- 
edge of automatic controls and all ty pes of Fir- 
ing and Elee. Generation. Also union agree- 
ments and contracts. Let me help rebuild, mod- 
ernize and operate your plant. Midwest pre- 
ferred. PW-2031, Power 


POSITION WANTED 


SNGINEER P.E. Wide experience design of 

ublic Utility and industrial power plants, 
both mechanical and electrical. Heat balance, 
piping, coal and ash handling, power and light 
distribution. Calculations, specifications, requisi- 
tions and supervision. PW-8054, Power. 


SELLING OPPORTUNITY WANTED 

NEW YORK Representatives Available. Organ- 

ization with six sales engineers needs one ad- 
ditional product, for all or part of Southern and 
Central New York State and New Jersey. Now 
selling steam traps, control valves, combustion 
test instruments, etc., to industrials, utilities and 
institutions. Regulators or other steam special- 
ties preferred. RA-1260, Power. 


British manufacturers and patentees of 
the “Autolec” 
Raisers and Hot Water Boilers, ideal for 


Electrode Type Steam 


all users of steam, wish to contact a 
manufacturer in America interested in 
taking over the manufacturing rights on 
a royalty basis. 

Full details supplied on request 


G.W.B. ELECTRIC FURNACES LTD. 
Dibdale Works, Dudley, Worcestershire. 


When 
Answering 


BOX NUMBERS. 


to expedite the handling of your 
correspondence and avoid confu- 
sion, please do not address a 
single reply to more than one in- 
dividual box number. Be sure to 
address separate replies for each 
advertisement. 
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SEARCHLIGHT SECTION 
+ susiness OPPORTUNITIES cquipMent—UseD or RESALE 
HAL SEND your TRANSFORMERS to 
| | ELECTRIC SERVICE CO., INC. 
| 
| if 
| 
| 


1500-KW., G-E.. Non-cond., 15/502 Back P. 150/260- 6250-KVA., G. E. Cond., 2002-psi.. 7000-sq. ft. Cond. 
PSI. Very Modern: No. 1 Cond. Complete Unit. No. I Condition. 


NEW & USED 


POWER Condensing 


We Carry a All Capacities 


LARGE STOCK 


FROM 100 to We Specialize in 
1500-KW. Capacity SUGAR MILL 
TURBINES 


1600-HP., ©.P.. F. Morse Diesel Engine, Model 38D8 ‘% with 
1250-KVA., NEW Elliott Generator, 720-RPM., 2300/4160-V. Under 
Erection. Location on request. 


ALWAYS GET CHARLES WEAVER'S PRICES o ALWAYS REAL MONEY SAVERS 


1500-KW. West., Cond. 250-psi. 150-SH, 2400-V.. 750-KVA., G.M. Diesel-Generator Set, Model 12567: Crocker. 
Sur. West. Condenser. Modern, Pass any inspection. Elliott Generator. 2300-v. 480-V. Complete. Same as New. 


SEND FOR FREE BULLETIN 2425-— WE INVITE CORRESPONDENCE. 


WRITE CHARLES WEAVER 


TELEPHONE 4145 Penobscot Bldg. WOODWARD 1-1341 
WIRE DETROIT 26, MICHIGAN WOODWARD 1-6038 


ANYTHING IN POWER PLANT EQUIPMENT — Send Us Your Requirements. 


SEARCHLIGHT SECTION 
4 ft 
) Turbo-Generators, Diesel Power, Boilers Our Specialties | 
’ ’ p 
§ 
; 
i 
| 
i 
i é t 
POWER © Fobrus 250 265 


SEARCHLIGHT SECTION 


Behind the 
word 


GUARANTEED 


EMPHILL EXPERIENCE IN 
ILDING AND TESTING UNDER 
SUPERVISION OF ELECTRICAL ENGINEERS 


TRANSFORMERS — 60 Cycle D. C. MOTORS (Cont. A.C. MOTORS 
oy MAKE PH. VOLTAGES QU HP MAKE TYPE (Com ) SPEED 3 Phase, 60 Cycle 
Synchronous 
MAKE TYPE VOLTS SPEED 
41 


3 


625 
400 /1200 
825 
600 


ATI 
TS 


ATI 
ATI 


400 /1200 
335 /670 
300 /1200 


MOTOR GENERATOR SETS 
3 Phase, 60 Cycle 
MAKE SPEED DC Ac 
Syn. 
660 20/4150 Syn SLIP RING 
275 


230 fi 
11500 x°240 /460 
2400 x 120/240 
17500 x 440 
A.C. GENERATORS OIL CIRCUIT BREAKERS 
~ 1—3000 AGE 4500V FK 12 
2-300 AGE 600V K 25 SQUIRREL CAGE 
1— 600 Whse. 7500V F 124A TYPE VOLTS SPEED 
1— 400 Whse. 3700V Oo 221 


1 
1 
1 
2 
t 
3 
1 
3 
1 
1 
1 
1 
1 
3 
2 
2 
3 
3 
1 
3 
3 
7 
1 
5 
2 
2 
1 
1 
1 
3 
2 
1 
2 
1 
1 


MT 
M 220 /440 


> 


SPECIAL DIESEL 


1-300 KW De La Vergne Baldwin 6 cy, 4 cycle, 400 
RPM, 125/250V. 


rv! SPECIAL 


1—120 KW 150 KVA Ames Uniflow 16 x 16 220V, 3 ph, 
Non-Condensing. 


LARGE STOCK OF 
D.C. MOTORS AND 

NEW CONTROL 

i 1000 4-150 HPGECR 7051 Sq. Cage Automatic 440V, 3 pb. GENERATORS, SWITCHBOARD 


16409) /1850 AND CONTROL EQUIPMENT 


“FOR POWER” 


FMPHILL&CO. 


1604 53rd STREET, ORTH BERGEN, 
PHONE NEW YORK—LONGACRE 5-3227 
THIS SEAL IS YOUR GUARANTEE ss PHONE NEW JERSEY —UNION 3.2600 
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if 
| 
— 
| 
ij 
| 
| 
{ | 
au 
zz c iE Ts 440 257 
GE H 1 2400 x 120/240 1 Whe SK 230 GE 2300 720 
Whse. Auto 3/2 4150 x 2300 1 2% CW CMC 230 3E j 
Pitts. OISC 1 4000 x 110/220 Whe. SK 230 = | 
GE Auto 3/2 4150 x 2400 GE 2200 900 boy 
150 GE KS 1 2300 x 230 200 180 Hel} 
100 Pitts. 1 2750 x 110/220 200 1200 
100 Wagner RCKV 1 240 x 120/120 220 1800 
100 Whase. 8K 1 4400 x 220/440 Taps au. 
100 Newark Dry 3/2 440 x 220 1 100 ai 
100 GE Pym. H 1 4160 x 220/440 1 100 
100 GE Auto 1 4150 x 2300 
100 Amer. OC 1 15000 x 2300 1 a 257 | 
2 150 GE 1200 125/ 1 GE IM 450 
50 Whse. 8K 1 13750 x 125/250 250 2300 Syn ; GE IM 400 ) 
i 50 GE H 1 13750 x 125/216 180 Whee 600 125 4150 Syn, - Vea 
{ 50 Wee. Inert. 1 4160 x 120/240 125 cw 1200 125 23008C. 1 GE MT 900 ¢ 
100 cw 1200 125 20/440 SC GE MT 1750 
] Amer RS 13800 220/440 100 El. Mach, 1200 125 4150 Sya. 1 GE MT 900 
| 3746 GE H 1 13800 220/460 15 GE 1200 125 220/440 SC GE MT 1720 
75 GE 1200 60 220/440 SC GE MT 1200 
50 Ridgeway 1200 550 220/440 SC 1 Whs. CW 900 
25 Whase. Dry 1 440 x 220/110 50 Whee. 900 250 220/440 SC GE MT 1700 i 
25 M 
2 i} 
25 
18 G 
ay 
Qu. KVA 
1 2500 
1 625 
1 375 
1 300 
1 200 Whse. 240 600 125 Us 1200 Vert 
i} 1 225 Whse. 550 514 1 100 LA RY 1800 al 
1 125 GE ATB 240 600 100 Whee. cs 1800 
1 170 Whase. 2200 900 1 75 GE KF 1200 WH 
if 2 50 Whse. 220/440 900 1 % Ideal AT 440 1200 : 
| =“ Su |) | 
: 1 31 Amer. 120/208 1200 1 4 GE KT 1200 i) 
1 18.75 Star 220/440 1800 1 4 Whse. cs 900 
1 125 Whse. 240 1200 40/20 Whae. cs 575/435 
oa & i 
1 30 GE KT 600 
1 2% GE KT 1165 
1 80 GE CDM 230 175 ™ | 
1 75/100 CW CMC 230 4 
1 7% cw WP 230 
1 7% GE c 230 
1 50 GE CD40 
1 50 cw CM | 
1 4 GE LC 230 ii 
1 35 GE RC 
1 30 GE CDM 230 
| | 
J 
| 
{| 
ia 
4 
vy 


SEARCHLIGHT SECTION 


Our 44th Year A Gi E Quality and Service 


“CERTIFIED REBUILT” 
DEPENDABLE ELECTRICAL EQUIPMENT AT LOW COST 


MOTORS ...GENERATORS...M-G SETS 


PUMPS... FANS ... BLOWERS ... SPEED REDUCERS 
PARTIAL STOCK LISTING—WRITE, WIRE OR PHONE YOUR REQUIREMENTS 


trom 1 to 20 H.P. std. speeds American bb, YGH 220/440 


A. C. MOTORS--25 CYCLE A. C, MOTORS SQUIRREL CAGE 
i 


60 Cycle 220 oF 40 Vv 
we 
Gen.Elec. 440 
Allis Ch. Y 440 75 - j 
Gen.Elec. int. 440 - Gen.Elec 
Gen.Elec. 440 - Reliance b.b. NEW 
B Gen.Elec. q 440 Allis Ch 
Elec. Gen.Elee KT343 440 - Gen.Elee. 
Century b.b. 70 DC Gen.Eleec. KT527 440 Whee. 2200V. 
220 A Whase. TEFC C8365 220/440 Reliance b. b. NEW 
is Ch, 25) Dt 
Gen.Elec.* GENERATORS- 60 CYCLE 
Star*b.b. olts Speed 
Whase } 3 bre. C ‘ont 2200V. b.b. 
Gen Flee, 2 : Gen.Elec 
Northw'n Conv. 2 Bel. TREC NEW 
Gen.Flee 
Gen.Elee. 
Allis Ch. 2200V. 
Reli anoe b.b, NEW 


10 Allis C h. (2) 
*Synch. motor drive. 


D.C. MOTORS 
Mfr e Speed 
CrWheeler bb. 32 A. C. MOTORS—SLIP RING 
b.b. to £90 an 480 


hse 
Gen.Flee. 
Gen.Elee 
Allis Ch. 
Northw'n 


ten. Elec 

Rel: iance b.b. NEW 
Reliance TEFC NEW 
Reliance b.b. NEW 
Gen.Plee 

Reliance b.b. NEW 
Gen.Elee 

Gen.Blee 

Gen.Elec. 

Reliance b.b. NEW 
Reliance TEFC NEW 
Reliance b.b NEW 


Allis.Ch, 2200. 
Gen.Flec. 
Gen.Flec. 
Gen.Elec. 

Allis Ch. 
Elec. 2200 


GP. 2200 /4000V. 
Alls Gh, 


Allis Ch. 

Whase. x Allis Ch. b.b. NEW 
Cr.Wh. b.b. FH 230 Allis Ch. 

Gen.E lec. b.b. drip CDM92 N hee. int. 

Gen Elec. 2 Gen-Elee. int. duty 
WwW 4 


iii 


Gen.Elec. 
Whse.(2) 
Sprague dyna. 
Whee. 2) 
Gen.Elec. 
Gen.Elec. 
Ideal 


whe NEW 
G.E. NEW b.b. HT 
Reliance b.b. NEW 


1- 
2-— 
1- 
1- 
1 

1 

1 

1 

1 

1 

1 

1 


Reliance b.b. NEW 

Reliance TEFC NEW 

Gen. Elee 

Gen.Elec. 

Gen.Elec. 

ALG h. TEFC b.b. 

Howell b.b.4 d 
YEW b.b. 


hse 
Elec. 


Whse. 
b.b. 


) 
b.b. 
“1 


GE CDS? G 
jen.Elee. int. 
D. C. GENERATORS, 


r. Wheeler b.b. hse, 
Century b. b. 5 7 Gen.Elec. 
Gen.Elec. RC 125 Triumph 


Gen.Elec. ( 350 Reliance TEFC NEW 

Allis Ch, 3 wire MC / 2 Gen, Flee. iut. Mr bo Reliance b.b. NEW 

Cr.Wh. New b.b. 250 Elec. MT503 5 Relance NEW 


Elec, NEW hitorq 
Gea. TEFC bb. 
Gen.Elee 
Wagner” 


b.b. NEW 
Reliance 
Reliance T EFC NEW 
Reliance b.b. NEW 


Gen. 
Reliance New b.b. Ld NEW apl. b.b. 


Ww 
MOTORS- {SYNCHRONOUS Gen Elec, 
pate Reliance b.b. NEW 
A J Gen.Elee. TEFC b.b 
ATI Relianee b.b. NEW 
G 600 L.A. NEW exp.pet. 
Whse, NEW 
Gen.Elec. ‘bb 3.E. 3 - Gen.Blee, 
Gen.Elee. 25 1200 iE, PF AT 


Whae. 
Whse. Gea.Elec. ATI Gen.Elee, NEW bb. 
Star bb, : G.E. spiprt ....8 PF T5955 b.b. 


ARTHUR WAGNER COMPANY 


RANDOLPH SIREET | CHICAGO 7 ILL 
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| 
an 
A M-G SETS 
Mfr. Input V Output V 
4 300 
4 300 
| 250 
200 
200 1200 ny 
1580 
150 1200 
105 6 600 
} 100 1200 
75 5 1200 
75 1200 
| 50 6 480 4 
50 1800 - 
40 34600 i 
35 1800 
32 4 900 i 
il 30 1800 
al 25 26 1200 
Whse 230 DC 110 AC 100 Gen. Elec ? 1300 
Star b.b.(2 220/440 AC 250DC 100 Gen.Elee. ATB 240/480 1200 “LTE 
220/440 AC 125DC 56 GenElee.(2)  ATB 1200 
31 Gen Elee. AT17536 240/480 1200 1200 j 
31 Whae.b.b. G 120/208 1200 100 Gen.Elee, 1-K-15 70 : 
1800 75 Gen.Flee LK 600 
{ HP 75 L-K-14 720 
200 - Cs084 900 
150 75 C50M 1200 | 
1 Speed KT329 3600 i 
100 230 575/1000 360 C505 1200 
100 RC36 115 1150 500 Allis Ch AN 450 75 KT347 1200 
E-149 230 500 300 Allis Ch. 2200V. 720 60 KT552 720 
75 K20 230 1750 300 Gen.Elee. 2200V. 1800 KT346 00 
} 75 Cr.Wh. Newb.b. CMC-HH 230 1150 300 Whae. 2200V. 600 60 B504 1800 
60 Gen.Elee. RC36 230 650 250 514 60 C5 1200 ' 
Whse. 8K133 230 1150 200 360 60 1200 
Gen.Elee 230 “850 200 600 60) C8504 1800 
CDM 115 1150 200) 450 60 3600 
40/60 SK170 500/1000 720 C4088 1800 
40 LC 230 750/200 600 KG405 1800 
al 40 SK130 230 950 150 450 445 1200 
| 40 RCI3 230 1100 150 1200 KT336 1200 
| 35/50 230 5875/1150 150 600 Gen.Elee 900 
a 35 i- ARY226D 900 - 50) Whae. hislip WL607 900 
30 ANY 1800 Whee. bb. C8804 1200 3 
| 30 ARY 600 - KT352 600 
30 ANY 720 40 b.b. KF4048 3600 
| 25 CL-75vA 720 - 40 Gen.Eleo. KT827 1800 
| 25 [-M-E13 1200 40 ALCh. 3 speed ARX 900/600 /450 H 
25 1-M-14 720 40 Elee KT336 900 
20 MTC5342 900 - C404 1800 
| 20 AVE 1200 - 0 C445 1200 
2 SK130 230 i- 75 Gen.Elee. MT337 1800 30 600 
20 TE Ch ANY 900 30 KTS32 900 
15 SK90 20 825 50 Howell 8R437 1200 30 ARZA45 0 
15 326, 230 1750 Fair.Morse BV 720 30 sc 1800 
15 138 230 200/1200 50 Gen. Elec. int. ITCS013 600 30 K365 1800 
| 15 SKsol 230 1150 50 Whee. int. cl 600 - ww KG365 1800 
15 Flee LM 720 - 30 K404 1800 
MTC5526 900 30 KT336 720 a 
ITC 600 wo 
| KW OMT336 1200 30 C8646 900 
600 w C405 1200 
105 cw 1200 | 30 Caw 1200 
100 MT526 25 900 
100 C364 1800 
100 B365 1800 | 
75 (404 1200 
75 C405 1200 
15 C8365 1800 i 
60 C8646 900 
i 50 1-K 600 
900 
40 Kas 1200 
1800 
40 EX304 1800 
25 KT312 1200 
20 cs 1200 
} 15 K365 1200 
| C8326 3000 ay 
435 Wo | 
ONroe 6-74 
267 } 
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rmum-o 


425 
400 
375 
330 


MAKE 
Fairbanks Morse 
Fairbanks Morse 
General Motors 
Nelseco 
General Motors 
General Motors 
Alco 
Baldwin 
Buckeye 
Enterprise 
Superior 


312.5 Cooper-Bessemer FSN6 


MODEL HP 

33F16 2000 
38D 1600 
16-278A 1600 
6M1-53 1500 
12-278A 1200 
12-567 1080 
6-12-¥2x13T 750 
vo 510 
80 480 
DSG-6 450 
KNA 396 
375 


RPM 
300 
720 


KVA 
312.5 
312.5 
300 
250 
200 
187.5 
156 
125 
121 

75 
62.5 
50 


NO POWER SHORTAGE AT 
BROCKVILLE, CANADA 


Last year the Public Utilities Commission of Brockville, Ontario, was experiencing a serious shortage of 
power and it became mandatory that a dependable source of power be cdded immediately. The Commis- 
sion approached “AGSCO” and purchased the 1000 KW Remanufactured GMC Diesel Unit which is pictured 
above. This unit was shipred, installed and “on the line” in 58 days, a record of which to be oroud. 


Other power users in this region were also short of power and large “AGSCO Remanufactured Diesels’ 
were installed for Kellogg Co. at London, Ont.; York Knitting Mills, Toronto, Ont.; Canadian Steamship at 
Montreal, Ont.; Utilities Commission of Woodstock, Ont. and City of Orillia, Ont. 


Select dependable AGSCO Remanufactured Diesels for your power requirements today. 


Save on Initial Acquisition Costs with "AGSCO REMANUFACTURED DIESEL EQUIPMENT" 
UNITS AVAILABLE FOR IMMEDIATE SHIPMENT 


rmum-o 


MAKE MODEL 
General Motors 8-268A 
Clark MD-4 
Fairbanks Morse YVA 
General Motors 8-268A 
Buckeye 80 
Ingersoll Rand = 
Buckeye E 
General Motors 3-268A 
Fairbanks Morse 32E14 
General Motors 6-71 
Int'l Harvester UD-18 
General Motors 4-71 


SCHOONMAKE 
Diesel Engines Power Machinery 


eset 
; ‘52 CHURCH STREET, NEW YORK 7, N. Y. 


R 


= 


“SPECIALISTS IN DIESEL POWER" 


ESTABLISHED 1898 
Ine. 


PHONE Digby 9-4350 
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| 
if 
iF 

|| 
KVA | HP RPM | 
1420 375 327 
1250 720 360 257 
1250 300 350 1200 : 
1000 720 240 600 i 
} 937.5 720 225 514 J 
625 600 | 190 400 
450 150 1200 
600 140 300 i" 
450 90 1200 

514 76 1200 
268 


Rebuilt Electrical 


41° 
YEAR 


FEBRUARY SPECIALS — SLIP RING MOTORS 
2—500 HP G.E.—3 ph., 60 cy., 2300v. 450 RPM 
1—400 HP West.—3 ph., 60 cy., 2300v. 514 RPM 


All with primary oil switches and 


gnetic 


y controllers. 


MOTORS 
Squirrel Cage 3 Phase 


cs 
KF-6338 
Ik 


MOTORS 
Slip Ring 3 Phase 
. Make 
600 Cr.Wh. 
GE(2) 
West. 


156 GRAND STREET 


100 
55 


H. 
765 


o 


of 


10 
10 


Rebuilt — 1 YEAR GUARANTEE 


PARTIAL LISTINGS ONLY 


G.E. Ts 

FlMehy. BRKT 
MOTORS 
550V. D.C. 


1200 
1200 


P. Make Speed 
G.F. (6) Mic 1045/1350 


West.(3) SKI5! 
West. (3) SK-160 
RC-12 1750 
850/1050 

RF-17_ 475/1950 

Weat. (3) SK-166 565 
RF-17  250/1000 


250/ 1000 


(2) SK-130 600 
RF 14 300/1200 


“"DM-85 930/ 
*CDM-95 930/ 
DN-334 


Diehl 


GENERATORS — A.C. 


KVA 


Make 
vest 


Ideal 

El. Mehy 
GE. 
Burke 


1% Al 
GENERATORS a8. 


Frequency Changers 
and Generators 


Output 


Make 


200, 700 ey 
408 cy 
408 cy 


Burke 


GENERATORS 
a. D.C. Motor Driven 


GENERATORS 
=. D.C. Motor Driven 


GE 

El. Mchy 
Cr. Wh 
Hertner 


LA 
El. Mehy. (2) 


Phere CAnol 64976 


| 4—25 WKVA West 


GENERATORS 
Low Voltage D.C. 
Make 


Chandy 
Optimus 
Hobart (8) 


Voltage 


G 
Master 
eotury 


TRANSFORMERS 


333 KVA Moloney, 2300/4600V 
Primary, 230/460V_ secondary 
1—300 WVA, AL Ch. 3 ph, 41600V 

Primary, 230V. Secondary 
1—300 KVA, Pittsburgh, 3 ph. 
1—300 KVA, Pittsburgh, 41606 

\ Primary, 230V. Secondary 

100 KVA West, 3 ph. 440-220 

Dry 
KVA Gd 

4100y 


Kh, 2400. 

120 240V. See 

440V. Primary, 
110/220V See 

3—15 KVA West 
110/220V. See 

60— Additional Oil and Insulated 
Dry-type ‘Transformers in stock, 
not heted, down to 


440V. Primary, 


STARTERS — A.C. 


1— 45011 P West. magnetic reduced 
voltage (550V_) Synch 

2—400 Bulletin No, 0976, 
440V. magnetic reduced voltage 
Synch 

200 a P. GE 
Synch 

Ga 
Synch 

2—100 
Synch. 

40—C-Hi and A-B, 
magnetic starters, 

635—7'4 C-H 440V 
starters 


Rulletin No. 9580, 
CR-7065, 4405 


CH-7061, 220V 


C-H full voltage 
2 and 4 speed 


Thagnetio 


STARTERS D.C. 


1—600 230V. West. magnetic. 

150—New 230V. D.C. magnetic 
starters, from 5 to 75 
C-H, G.E., ete 

100—New 230V. DC. manua 
starters from 1 HP. to 
GE. and C-H 

40—New 714 H.P 
reversing 

1—-300 H.P. West. 230V. magnetic 

Over 250 additional D.C. starters 
in stock, not listed, all sizes and 
voltages. 


230V. magnetic 


NEW YORK 13, N.Y. 
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» &§ | 
| 
| 
| 
Sta 
480 | 31 230 440 | Amy 4 
j GE. 2: 440 > 
i | 200 Wagner 3560 115 129 | 5000 
GE RP2 1750 115 440 | 1500 a8 
150 Weet. (2) Cs 1580 MOTORS 10 | 000 | 
150 West. Cs 230V. D.C. 10 000 
125 A‘Ch. 580 | H.P. Make 750 
GE. 544 1178 233/000 | 216 West ¢ 550 Cal rod “4 
870 GE AT 900 | 100 GE is! 
75 GE. (3) = Weat (2) SK-180 1000 1800 ASI = | GE, ‘ 
75 West Cs 4 Cr.Wh. LT 480/670 1500 Century 60 
3.E. 
60 F-M 
60 West. (2) CS-607 
j f 75 w 
FTR-623 3600 120 ey. | 
50 West. Wet. SK 25 00 ey. 
LA 3) Woe S108 250/ 1000 30 KW Gil 
= XP | GE 1740 | 10 KW GE ey 
50 West | 40 GE. 1700 74 kW GE 
50 West. (3) 160 | 40 GE. 1189 3 GE 
G.E. (2) IK G.E, (2) CD-1441 400 1500 
$0 GE. CCM 700 GENERATORS 
eat. cs 40/1200 | Kw 600V. M D.C. 
: “1 1150 
RLC 440/800 | 400 ann Speed 
CDM-85 2200 200 we 1200 | 
30 Cont. | 150 West 1150 
iE. RC-33 775 | 60 von 1150 
peed West. SA GE 
00/1500 | 30 — 
507 est. (2) SK-143 7 17 ‘ 
| agne 2 1750 i 
150 Wagner 31VRN 90 25 Wes 1150 | 1000 
150 GE. MT-564Y = 25 Wat 500 Wat | | 
100 G.E. | 2 GE 300 Elliott 
"3 We 690 Gt | 
| 8s Gr cw 1150 MOTORS 200 h 1200 | 
50 GE. MT-536 1186 300. Weat. sk Speed Th GF 1200 | 
oF Cw 1150 | 100 Cr.Wh. CMC GI 
50 G.E. MT-336 115 GE. CD 900 40 Rel. (4) 1200 | &§ 
OGH 150 | 30 West. 42 ABC (2 1750 | 
BV | 2 CD 1800 = GF 1200 
ALCh ARY 7 25 West ; ) 25 GI 200 7 
50 GE 575 | 25 Sk-103 1150 1200 
.E. IM 400 CoM 750 
mo 15 ED 60/1290 
Synchronous 1244 G.E. @) 
P Mak 0 C 50 Cr. Wh 
GE. @) 1750 | 150 1200 
400 G.F. (2) TS-9288 G20 | 10 ALCh. 1200 | West. (2 900 
| J 300 ATI E.D. 748 | 
260 GE. TS = — 425/1700 | 100 1200 
200 GE. 230 | 75 | 
200 Ideal 50 1180 | | 
3.E. ent 
160 GE. Driven by D.C. Motors Cr. Wh 1130 | 
45 GE ATI D.C D Sturt one 
135 West. G 720 In- 35 Ideal 
al 135 Ideal 1200 | — GE. 1130 | 
| |S | 
1150 
It. 
L. J. 
| EST. 
it YEAR 
1950 
269 
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SEARCHLIGHT SECTION 


1—Fairbanks-Morse and Co., 6 cyl- 
ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED ge 


MOTORS—-GENERATORS—-MG SETS—TRANSFORMERS—CONTROLS 300 RPM, Diesel ine, S/N 
, Diesel engine, 
PROMPT SHIPMENT — PARTIAL LISTING ith: 


SQUIRREL C 
Enclosed Bett nected to 300 KW, Type TGZP, 


VARIABLE VOLTAGE DRIVES 


Variable Voltage Drives, each Qn Volts Make 
KW 250 genera M-G Frame VL 375 KVA, 80% P.F., 
‘wo auxiliary generators and exciter 7 
HP 40071500 RPM, Frame 296] | 240 volt, 3 phase, 60 cycle, 300 
oto 5 7.5 1740 440 
with full magnetic control providing log for- 1 10 RPM, 903 Amps, Fairbanks- 
reverse, and stop, 10, Wagne 
neos Vest. i 
1 Went Morse alternator. Fairbanks 
Qn. Speed Volts Make 1 3 Morse V belt driven exciter, 
G 2 7 
Wee. 1 100 Type DG, Frame LA-326, S/N 
E. a 
1 25 705 0 West. 
1 35 40 «Gm | X70134, 10 KW, 125 volts. With 
West. CW-646 ‘oof, Ball Bear’ i 
Wee a Splackprect, Gall Boos | panel board on which are 
E. MT-323 5 1735 | mounted: 
15 44g La. 1 G.E. air circuit breaker. Type 
‘0 | AL2-50, 600 volt, 60 cycle, 1000 
M- 153001775 
Wet. 3 158 so Lk lator, size GB4B, G.E. 0-300 
200 885 scale volt meter, G.E. 0-1500 
60 G MTC-5546 Open Type 
60 West. — CW-938 Qn, H.P. Speed Volts Make Type scale ammeter. 
| sot Ge. MTC-5352 1 15 3485 220 Reliance aA Baar 
125 GE IL-16 5 40 Century SC32 
im 2 6150 or. MTP-549 1 
175 West. CW-1002 1 E. 
200 GE. IM-17 1 
300 Ge 
‘ 
| 2 300 G.E. IM-174 b ELECTRIC COMPANY, Inc. 
| | ee | 
| 116 THIRD AVENUE, NORTH 
1 #90 1 5 
| or MINNEAPOLIS 1, MINNESOTA 
| 
220 volt motors can be reconnected. for 440 volts 2 LINCOLN 7531 


Electrical Equipment Coast to Coast 


t Intermittent rating 
** New 


f i AC. GENERATORS — — NE 1 } 
Phase, 60 Cyele, with 1 | 
Damper Winding Connected Exciter | 
} Gees. RPM Make Volts 3 
| 18 1800 ‘ ‘olumbta 240/ 120 4 
1 
2 vous c. MOTORS 3 
Qn. 1 OISC Outdoor Ty 
pe, 60 cycle, Single Phase. 
G.E.. West., Wagner. etc. CSP and conventional 
1 7 F 1 | Types, Steel and Cast Iron Tanks. 
3 7 1 2400 Volt Primary—110/220 Volt Secondary 
120 — 1% KVA 
10 42—2 KVA 
3 : 2 134—3 KVA 
3 15 : For Amazingly LOW PRICES 
1 i Write, Wire or Phone 
1 1310 1 500 1200 440 GE &TP-567 
2 50 : 1 790 1800 2300/4000 West. CS-4 30D. 12 Electric Equipment 
=. volt motors = be reconnected for 440 Cc n 
1 2 t 
of Phase. tt Receoneetable for 440 volts. ompa y 
G. E. DYNAMOMETERS Rochester 1, New York 
1 West SK 150 Cradle Type, with Control and Dial Scale Box 51 Glenwood 6783 
0 GE. Rne-16 (Write for Complete Specifications) 
1 1810 West. SK-143 Qn. uP D.C. Volts RPM Type 
2 100 250 1050/3600 
1 50 | 250 STEEL STORAGE TANKS 
230 your ADs. c. l. New Vertical 
MOTOR GENERATOR SETS $5,000 & 37.300 Bb. Vert. 
Reliance (Write for eat | 8—25,000 Gal. Cap. Horizonial 
2 10/15 6800/2400 Reliance ‘ Kw Make RP . Volts A.C. Volts } 50—10,000 & 3—20,000 Gal. Horizontal 
12%, 280/840 West Cont 6—10,000 & 12.000 ‘== Shell 
ven’ 7.5 Jest 145: Ss. ss. Test 
1 15 4600/1200 Weet 10 West 1750 20—10.008 G apd 
1 500/1500 10 West 1450 L. M. STANHOPE, Rosemont, Penna. 
1 20/25 4100/1600 Reliance West 1150 
1 20/25 3100/1200 West. 1800 
25 4100/1600 G.E. 1755 
500/1500 GE 15 West 1450 
1 23/28 30/1200 GE 16 Weat 1750 FOR SALE 
vest 20 
oF 1800 150 HP FYNN WEICHSEL SYNCHRONOUS 
1 West 25 GE 1200 MO 
1 cr. -Wh 50 West 1750 with control equipmen 
1 West. SK-200 7 GE 1200 1400 No. 6th Street, Phila. 22, Pa. ‘ 
1 West SK-190 100 Columbia® 1200 
1 75 Went SK -220 150 Wee 200 2 50 2300/440 
2 375 Note: KW, & 7.5. KW, 250 V. Sets avail 


** New * Synch. Motor Driven Cy. 25 Cy. 
Above items Represent a Partial Listing Only. Your ineuiries Will Receive Our Prompt Attention. All ee ee application 
jengths 


Equipment is Leeated in Our Cleveland Warehouse. We Have Controls for Most items Listed. @ Special constructions. Odd teng 
@ Large stocks on hand of high veltase, lead cov- 
ered cables not ordinarily stocked by your regu- 
ELECTRIC GENERATOR & MOTOR CO lar suppliers 
isi @ Cut to lenoth. Reasonably priced. 
4521 HAMILTON AVE. CLEVELAND 14, OHIO UNIVERSAL WIRE AND CABLE CO. 
- 2668 N. Clybourn Ave., Chicago 14, Ill. 
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SEARCHLIGHT SECTION 
VERTICAL MOTORS—Cont'd. 


ENCLOSED SQUIRREL CAGE 
Cont’ 


= 
= 


BB 
E 


Deleo-TE-FC-BB 
Deleo-TE-FC-BB 
Haskins- TE 

Mas 


WescheT E-BB 
Delco-TE-FC-BB 


35 


Wagoner (Hi-Terque) 
GE-HJ 


Westan. ty cs 


ENCLOSED SQUIRREL CAGE 


er-TE-FC 
ik- Slip-TE-BB 
doc 
GE Slip 
Delec 
Master- 


Deleo-TE-FC-BB 
Deleo-TE-FC-BB 
G rC-BB 


De! 
dual I E-FC-BB 


2 1800 
*New Motor 


D. C. MOTORS 
115 Volts 


Description 
GE-MPC 
AICh 


60 Cycle, 


Output 
Volts Ph 
3 


40 
220/440 2 
Northern 220/440 3 
F-M 220/440 3 
Spro 
q 5/15 3 
Trium ” 220/440 3 
1 220/440 4% 
‘fr 54 220 3 
Sturtevant MP 110/ 1 
Ja. 420 220 4 
GECE 220/ 3 
-M 15 
estaeb-S fr 6 220/440 3 
220 4 
Westeh-SK-113 220/440 3 
220/440 3 
3 

3 

1 


440 
220/440 
115 


650 
400 Watsoo-BWI15B 


AC & DC MOTORS GENERATORS 
SYNCHRONOUS MOTORS 

MOTOR GENERATOR SETS~ 
STEAM ENGINE GEN. SETS > 


POWER 


VERTICAL 
RPM 


Deleo-TH-BB 
Delco-Th-BB 


MOTORS 


Ridgeway 
ner 


Al Ch 
GE-MT-336 
A-C 


mpb- 


Al ( h 
Ridgeway 
GE 


BV 


MOTORS 


Volts 


age 


Ch-¢ 


GEAR HEAD MOTORS 


A.C. 


Description 
Master-Two speed motor 
Master-Verticnt 
Mastet-Paraliel 
Deleo-Variable Speed 

Transmission 
GFP-Parallel 
Master-Vari-Drive 


Rt Angie 
Paraliel 
Master. Paratiel 

US. Varidrive 
Master, Parallel shaft 
Janette, Rt Angle 
Master, Rt 

Master-P railed Shaft 
GF-Rt Ang 

Janette Parallel Shaft 
Master, PA-TE-BB 
Watgb Rt Angle 


Janette 
fast 


PUMPS 


CONTROL EQUIPMENT 
ELECTRIC EQUIPMENT 
SLIP RING MOTORS 


FES 


Wte-Cace 


SYNCHRONOUS MOTORS 


w tg, r stor & stator onl 
GE-TS (rotor & stator only) 


4 G 
$80 E- 
2200 


rotor & stator only) 
ATI, single bearing” 
Trotor & stator only 
a 


iE, rotor & stator 
& stator only) 


GE, rotor & stator 
oF rotor & stator 


F-M, rotor & stator 


ee rotor & stator 


rotor & stator 


C. GENERATORS 


125 Volts 


RPM Description 
1000 /1300 w bh, «ingle bearing 
7%) -MCF 


& I- Ped Type 
GE-DIA 

single bearing 


D. C. GENERATORS 


230 Volts 


J 


Jescription 
Westgh single bearing 
single beoring 


Triumph 
Westgh-&K 

Deion Ballbearing 
Borke 

Westeh 8K 


927 HARRIET ST. 


PHONE MA. 3024 


CINCINNATI 3, OHIO 
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| 
} 18 
| 
SQUIRREL CAGE MOTORS 
HP RPM Volts Make 
300 4 2 2 ty Cage 
300 900 Volrs aon AL Ch-C age 
| 300514 % 220 1800 220. GE-Cage 
330 12000 440 GE-KTR dust % Ge 
325 $14 dual 40 1200 2200 Westeh- 
200 490 dual 35 1200-2800 Al Ch-Cage 
200 600 “440 West b-cs 220 450 440 GE-Cage 
150 600 2300 GE a 
1 125 1200 440 3 = pe ane 
125 340 220 ASC 20° 1200 +40 ALC D-Cage 
3200 Al-Ch AR dual 20 800 230DC GE- RC 
1200 220/440 GE-KS05Y 15 1150 200DC GE 
60 3600 2300 GE-KT 134 900 330 
1800 2300 SLIP RING 3400 it 
50 1800 330 Triumph 300 UGE } 
5 ‘ ; 4 ~ ) B 2 
30 1500 400 1200-2300 Al ch 50 110 De Ret 
50720 2300 Wtg-CS 375 «1800-2300 AI Ch Ra M 
401200 “550 A-CAN 350 900-2300 Weatgh 600 GF-Cage 
40 900 2300 Wte-cS 300 720 «23000 AL Ch 110 De Watson 
40 900 220 Lineoln 350 720 440 «=GE-MT dull Delco 
40-720 ‘440 250 300 2300 AL Ch 1200 
35 600 440 GE type I Form M 200-1800 440 ALCh 
«1200 150 1750 «440 GE-MT 
30 900 220 75 «(1900 220 GE 
30-900 220 9004440 AI Ch, ANY 
30 72 200 ragner type INF r 
30 Stani 60 1800 dual Ale HP RPM Volts Make 
(3800 60 900 Burke 3000 «7200-4800 CE-ATI 
«1800 5 BD 60 900 220 Wesche 1015 2200 Wtg-25 ovele 
33 (1200 50 18000 220s GE-MT 710 13200/6600 GE 
25 1180 208/418 Wta-cs 900 2300 GE 
33 900 440 50 900 440 435 720 862300 GE type ATi 
600 520 720 440 320 900-2300 GE-ATI 
33 575 320 40 «©1200 220 25) 1800 2300/4160 GE-ATI 4 
22 40 900 220 250 225 2200 GE-T8S 
720 «623000 HI 225 90 4100 GE-ATI 
40 720 220 «=AlChARY 220 «©6600-2400 
40 220 Ch- 225 220 | 
HP RPM Volts M 40 450 220 fi 600 
125* 1200 440 GE-TESFC-BB 35 9002200 160 164 } 
75 1206 + 35 900 220 150 1800 
60 000 440 GE-TE-FC-BB 35 900-2300 150 1800 
30 100 440 Reliance, TE-FC-BB 35 7200220 150 72000440 
20 3600 dual Deleo-TE-FC-BB 35 5700 450) GE-I 1200 225220 
20 1200 440 Wagner «18000-2300 Wtg-CW 115 164 208 ~ 
20 900 440 GE-TE-PC-BB 30° «18000-2300 GE 100 1200 220 Weatg single bearing 
15 1200 220/440 Delco-TE-FC-BB 30 1200 440 Wagner 95 1200 220 lurke 
4 15 900 440 GE-TE-FC-BB 30 900 220 75 1200 220 Westah ¥ j 
| 10 3600 220/440 220 75 900-2300 GE-ATI-7552 
| 10 1200 440 GE-TE-FC-BB « 300 2200 GE, rotor & stator j 
1800 dual Waener-TE-FC-BB 1200 440 Wagner 
734° 1800 dual 900 220/440 Weetel 
74 1200 dual GE-TS j 
5 3000 dual 1200 AL Ch-8R 30 600 550 
5-800 20 W GE-Cage 30380) 
12000 dual GE~ 178 1300 Al Ch-SR 30 327-220 
3 «1800 dual 75 1200 2200 25 4500-220 ! 
00 44 i age 2) «1200 440 
= 220 20 900 220 
are 
44 = 
Kw 
M0 
00) 
400 1500 GOF-C« 
50 120 100 1000 WE. DLE 
35 975, 100 | 
30 1800) a0 000 
20 200 /600) 600 
25 1165 
25 70 3125 1400 
20 700 
20800 4500 
J 20 400 
600 
1200 Kw RPM 
1000 400 1200 
975 200 1200 
725 175 40” Wests 
1075 SA) 1200 Al 
530 a5 GE 
30 200 
1700 224 
10 20 1750 
10 is 
15 300 
1950 


TURBINE UNITS 


i—-12500 KVA Al. Ch. 60 ey. 6900 V. 250- 
aser. 


i—12500 KVA Al. Ch. Cond. 13800 V. 240- 
i— 9375 KV ond. ey. 825 
Surface & Bei 


5000 KVA G. E. Nen-C. 

i— 3125 KVA Worthington Nen-C. 60 cy. 
150-200 ibs., 40 ibs. BP. 

2500 KVA G. E. Extracties Cond. 60 cy. 480 V. 
185-200 Ibs. steel valve chest. 

i— 1563 KVA G. E. Extraction Cond. 60 ey. 480 V. 


1250 KVA_ Delaval Non-C. 60 ey. 2300 V. 
i— 1250 ava Allis Cond. 60 ey. 2300 V. 150-200 


i— 940 KVA Elliott Cond. 60 ey. 480 V. 400-Ibs. 
Extraction Cond. 60 ey. 480 


+» 150-200 Ibs. 
i— 125 ava West. Non-C. 60 ey. 240/480 V. 150- 
i— 25 KW Allis Nen-C. DC 125 V. Exciter Dual 
drive turbine & motor. 


937 Al. Ch. 


BOILERS 


488 deg. 
ling Coal & Gil. 
225-\b. Bent tube. 


DIESEL ENGINE UNITS 


Fair. Morse 60 cy. 2300 V. NEW gen. 
M.A.N. 2300 V. 60 


333338 


STEAM ENGINE UNITS 


1—1125 KVA Nordberg Unifiow, 480 V. 
i— 312 KVA Skinner Unifiew, 480 V. 
i— 250 AA 


niflow, 480 V. 
2— 187 KVA Ames Vertical Unifiow, 240/480 V. 


iler. 
60 ey. 13200 V. 600-Ib. 
2300 V. 


MOTORS 


STOCK 
20-200 HP 


SYNCHRONOUS MOTORS—460 cy. 


2—-3000 HP G. E. 2300 V. 257 RPM 
— 880 HP G. E. 6600 V. 514 RP 
i— 600 HP G. E. 440 V. 360 RPM 
2— 500 HP E. M. 2200 V. 514 RPM 
i— 350 HP G. E. 440 V. 900 RPM 
2— 350 HP G. E. 2300 V. 257 RPM 
i— 300 HP G. E. 2300 V. 600 RPM 
i— 300 HP West. 2300 V. 900 RPM 
i— 200 HP G. E. 220 V. 600 RPM 


1—8000 HP Cr. Wh. S/R 2200 V. 695 RPM 

2— 450 HP West. S/C 4150 V. 360 RPM 

t— 300 HP West. $/R 2200 V. 1770 RPM 

i— 250 HP G. E. $/R 2200 V. 1800 RPM 

3— 200 HP E. M. S/C 480 V. 1800 RPM 

i— 200 HP Cr. Wh. 8/C 2300 V. 720 RPM. NEW 
i— 200 HP G. E. 8/R 2200 V. 435 RPM 

i— 150 HP Cr. Wh. 8/C 440 V. 1800 RPM. NEW 
i— 150 HP Cr. Wh. 8/C 440 V. 1200 RPM. NEW 
i— 150 HP Cr. Wh. 8/C 440 V. 900 RPM. NEW 
i— 75 HP Al. Ch. 8/C 440 V. 900 RPM. 

3— 75 HP Cr. Wh. $/C 220/440 V. 1200 RPM 


MOTOR GENERATOR SETS 
2—1500 KW West. 250 V. DC 60 ey. 
w 600 V 


DC 60 cy. 
ey. 


Kw 240 V. 
i— 75 KW West. 125 V. DC 60 « 


ROTARIES—60 Cy. 


1—2929/3705 KW Gen. Elee. 225/285 V. 


1—2160/2700 KW Gen. Elec. 240/300 V. 
2—2000 KW G € 


W Gen. ° 
1000 KW Westinghouse 600 V. 
MERCURY ARC RECTIFIERS 
2—4500 KW Multi Anode 600 AL oc 


2—3250 KW Ignitron 650 V 


1850 KW ignitron 275 oc 
FREQUENCY CHANGERS 


1—12500 KVA G. E. 25/60 cy. 300 RPM 


cy. 300 RPM 


KVA G. E. 25, 
i— 1250 KVA West. 25/ 300 
2— 1000 KVA G. E. 25/60 cy. 300 R 


T 
< 
>> 
=e 
+4 


500 KVA Al. Ch. 25/60" ey. 300 RPM 


TRANSFORMERS—60 Cy. 


}0—-7620/ 13200 
3 ph. 
000 


| 

c 
2 
2 


as 


x 
>>> 


3s 
rr 
2 eo 


OIL CIRCUIT BREAKERS 
i— 600 A. 73 KV G. E. FH Outdoor 
i— 400 A. 37 KV G. E. FHKO-136-CS — Outdeer 
i— 400 A. 37 KV Condit FO-40- Outdoor 
2— 400 A. 37 KV West. Outdeer 
1—1200 A. 34.5 KV G. E. FKO-339-1000 
1—1200 A. 25 KV G. E. FHKO-2 Outdoor 
4—2000 A. 23 KV G. E. FKO-339-1000 Outdeor 
4— 600 A. 15 KV G. E. FHKO-I3888 Outdeer 


PARTIAL LIST—WE HAVE ALL cuasaes OF POWER EQUIPMENT 


BREW. WOLTMAN & CO. ING. 


POWER PLANT EQUIPMENT 


Special Offerings 


TURBO-GENERATORS 
2—New 4000 KW Cond. 
2400 4160 V. 750° T.T. 
1—3500 KW 550 V Cond. 
1—2500 KW 600 V Cond. 
1—2500 KW 2300 V Cond. 
1—2000 KW 600 V Cond. 
2—1800 KW 2300 V 400% 
2—1250 KW 2300 V Cond. 


250 KW 240 V Non- c. 
1— 160 EW 220 V Non-C. 


TURBO-GENERATORS 
(Continued) 

1— 150 KW 2300 V Non-C. 

1— 125 KW 600 V Extrac. 

1— 100 KW 600 V Non-C. 


TURBINE—Only 
1—New 465 HP—3550 RPM 
900 PSI. 


WATER-WHEEL 
GENERATORS 


2—250 KW Vert. 21’ Hd. 3 
ph. 60 cy—550 volts 


BP. ENGINE GENERATORS 
1—850 KW 2300 V Unilf. 
1—600 KW 2300 V Unif. 
1—375 KW 2300 V Unif. 
1—168 KW 220 V Unif. 
1—168 KW 550 V 


BOILERS 
2.-40,000% 200% 
2—30,0004 425+ 
1— 623 HP 450+ 
6— 550 HP 200 Sec. Hd. 
1— 487 HP 200% 

1— 300 HP 2004 

3— 250 HP 125% Ecom. 
2— 220 HP 160+ 3 Drum 
1— 180 HP H.R.T. 


AIR COMPRESSORS 
1—6000 CFM 50# Motor 
2—2000 CFM 100% Motor 
1—1700 CFM 100% Motor 
2—1299 CFM 100# Motor 
1—6000 CFM 5.1¢ NEW 
1—5000 CFM 10+ 

Rotary Type Motor 


Write or wire for additional data and prints. 


A. LEE ELLIS CO., U.S. Machy. Bldg., 140 Federal St., Boston, 10, Mass. 


The Buyers Must Be Satisfied — Always 


THOUSANDS OF ITEMS IN STOCK 
New & Reconditioned 


PU py CENTRIFUGAL 


PLUNGER 
ROTARY 
Air Compressors—Steam Pumps 
Vacuum Pumps—Turbo Blowers 
Electric Motors & Generators 
Gasoline & Diesel Engines 
Gear Reducers & Transm. Supplies 
Condensation Return Units 
Steam Turbines & Engines 
Hydraulic Pumps & Presses 
Pressure & Exhaust Blowers 
Paint Spraying Equipment 
Portable Agitators & Mixing Tanks 
Above in All Sizes, Types, Makes 


Ss LA R 


136 GRAND ST., N.Y.C. 13. CA-6-6983 


NEW RECTIFIER 
300 KW., 250 volt, Westgh. Ignitron 
A.C. 3 ph., 60 cy., 2300 v., Bargain 
KEYSTONE POWER PLANT EQUIPMENT CO. 
8403 Hegerman St., Philadelphia 36, Pa. 


POWER + February 1959 


SEARCHLIGHT SECTION 
| 
 BREW-WOLTMAN OFFERS-~ | 
| 
1—3000 West. 33000-—2300/3990, 3 ph. 
; INDUCTION MOTORS—60 Cy. 3—3750 West. 26400/13200—2400 A 
Al. Ch. 25410/44000—13280/23000 | 
Pittsburgh 22000/ | 1000—2200 
" 
. h. Aute 
HP 
HP | 
HP Fair. Morse 2400 V. 60 ey pei 
| a HP Fair. De La Vergne 2400 V. 60 cy. re 
HP Fair. Morse 2400 V. 60 ey. Wel 
| 
| | 
| 
| 
if 1—1000 KW 2300 V non-C. | 
Het 1—1000 KW 440 V Cond. | 
1—1000 KW 480 V Extract 
3003 | 
il 1— 750 KW 240 V Cond. t 
i 1— 
| 
‘| 
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SEARCHLIGHT SECTION 


POWER EQUIPMENT—READY 10 SHIP 


MOTORS—3 PH. 60 1—315 cfm Schramm 1002 con, 
jasoline Engine rubber pr tires 
Volts SPECIAL BARGAINS Peans. 1008 pres. driven by Buda Gas 
25 : Diesel Engine Generator Sets Peete ing. Rand portable with Waukesha Engine 
vert 350 GE 73 120,240 D.C. Delee Generator 


Wedel A. GENERATORS—3 ph. 60 cy. 
K re 


150 
Engines, elec. start 
engine panels 


. 120 cy. 1800 rpm., 
ra 
2—75 kva. 220 eg v. 3 ph. 60 ey. Deleo Cum- 
mins DIESE oot. 
2—37% kva., S20 440 v. 3 ph. 6O ey. Buda (single Phase) 
DIESEL 


10—NEW 37/2 kva., 220/440 v. 3 ph. 60 ey. MOTOR GENERATOR SETS—- 
LeRol Gasoline 250 V.D c 

3 ph. 60 cy. G.E. Gen. we. 
I oh. 60 ey. Le Motors 220/440 volt or 2200 volt 


» 60 cycle 


1 ph. 60 cy. dir. con. 


nes 
3 ph. 60 ey. Wisconsin 


3 ' or 3 ph. Hereules 
GASOL 


MOTORS—3 ph. 60 cy. 


220/440 
Allis 
50. 220/440 


West cs 1750 220/440 


Westinghouse 
125 V. DC M.G. Sets 
+. 900 rpm. 220/440 3 ph 


GE. 570 AC 
Allis Chal 220/ "25 v. 1200 rpm. 220/440 3 ph 
Wests. 


BRAND NEW TURBO SET 


Elec. Dy 1165 220/440 Westinghouse Steem Tystine consisting of 200 kw. 
40 


{ 
Al Chal 7 220/440 
Cr. 
60 cs 
(EXPLOSION PROOF 
batt 330/480 220/4 
q 220/440 
00 550 VARIABLE SPEED MOTORS— A.C. Gener ; 
Blee. Dyn. drip pr. 4000/2200 230 V D. c. Exciter Reduction Gear.—Non-cond. 
G KT-546 720 220/440 v. 
Cr. Wh ) 220/440 RP 
Wagr Fynn ( vest SK-210 Th 
Sener Welchel GE SPECIAL BARGAIN 
6B on AIR COMPRESSOR 
K 2 Wests cD ‘ ‘17 orm VS-23 
2 NEW 5 B-504-S 1750 22 Weastg. SK-170 350/1050 . 150 tbs. te 50 


3 NEW K-504 1750 2200 «~DIESEL & GASOLINE COMPRESSORS 


NEW ; y CS8-445 900 220/440 1—315 cfm Ing. Rand portable _lee# pres. driven line Engines if desired 
hi-torg by 105 hp. Waukesha Oi] Engin 


WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR ‘stock LIST. LIST YOUR IDLE EQUIPMENT WITH US. 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


New Chrysler Power 


(NORTHERN BOILERS 


220/440 


| Diesel Power Unit 
Model D 13000, 6 Cyl., 4 Cy., 900 RPM, 
5%4"'x6", including Clutch. Rebuilt. at 


action. Overhauled, ex- 


ALJOHN DIESEL CO., INC. IMMEDIATE DELIVERY 


904-10 Pacific St., Brooklyn 16, N. Y. 
STerling 3-6515 


Cleaver Brooks 

Fire Tube Marine Package Type 60 H.P. 
Normal $5.000 Ib. 100 lb. Max. Working Pressure 

“a Pressure 225 2.000 lb. Steam per hr. at 35 lb. pressure 


Test Pressure 387 Wickes Water Tube, 3 Drum 
P.S.1 55.000 lb. Steam per hr. normal 
DIESEL GENERATOR SET! Heating Surface 6256 65.000 lb. Steam per hr. max. 


628 HP. 
225 HP Busch Sulzer Model DF, 3 cyl., 4 Sq. Fi. Working Pressure, 250 Ib. 


cycle, solid injection, 360 RPM. Direct 
coc x er 

connected 150 KW 3/60/2300 volt gen- NUMEROUS OTHER ITEMS 22.500 Ib. & ane ten 

erator with direct connected exciter, air ARE AVAILABLE FOR Working Pressure 250 P.S.1. 

filter, muffler, etc. A modern unit in per- INDUSTRIAL USE Heating Surface 4874 Sq. Ft. 


fect condition only $4000 f.0.b. St. Louis. : 
MILNOR & BLEIGH STS. «+ PHILA. 35, PA. 


MISSISSIPPI VALLEY EQUIPMENT CO. Phone MAyfair 4-1400 
507 Locust St. St. Louis 1, Mo. 
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| 
175 West MS 1200 “220/44 
150 West SYN 257 220/440 ou 1200 270/440 
150 West. SYN 600 220/440 1200 220/440 
i NEW 150 El Machy 720 4160/2300 164 220/440 
150 West. SYN 900 2300 600 270/440 
150 G.E. 1-K 1200 2200/220/440 900 200/440 
q 150 West. MS 1200 220/440 900 220/440 
15@ Louis Allis FX 1750 220/440 900 120 
125 West hi-torg 1115 220/440 
i NEW 125 West. SYN 1200 220/440 
| 125 G.E 900 220/440 
NEW 125 G.E. TEFC 890 2200/440/220 }. 
NEW 125 Elec. Mach. 580 2500/440 
f 125 Elec. Mach. SYN 164 220/440 
125 West. TEFC 3600 220/440 
112 West SYN 1200 220/440 
IT 495 220/440 = 
GE I 720 220/440 f 
00 72 dir. con. H 
100 GE. 1-K 900 2200 Gasoline Es 
100 West hi-torg 920/440 120 v 
100 West. SYN 900 420/440 GASOLINE 100 
100 Louis Allis OGS 1750 220/440 1800 
NEW 75 AL Chal AR 865 220/440 100 Generel Blectric 
4 75 Stanley 600 220/440 100 Reltance 1200 
75 AL Chal 580 220/440 1900 
75 West CS-877C 660 220/440 
75 GE 600 220/440 
75 GE. 1-K 720 2200 800 Wests 105 6600 Westinghouse 1200 
75 GE I 720 220/440 2200 40 Westinghouse i 
75 Los all 8 Ri. 5 rh. 800 440/220 NEW 50 General Electric 
100 Triumph 580 550 /440/220 40 Westinghouse 
| 75 75 GE 1200 220/440 
60 G.E. 570 220/440 
| 2 1 60 Wests 906 "20/44 
| 
: 
‘ 
i 
? 
| 4 
| 
| 
| 
| 
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SEARCHLIGHT SECTION 


2500 KVA ALLIS CHALMERS CONDENSING TURBO UNIT 


2000 KW 80% P.F. 2500 KVA Allis Chalmers Generator, 
3 phase 60 cycle 4160/2300/600/480 volts, direct con- 
nected to 2000 KW Allis Chalmers condensing turbine, 400¢ 
steam pressure, 650° TT, 3600 RPM. 


Equipped with direct connected exciter, surface condenser 
and auxiliaries. 


This unit is designed for high efficiency. The full load steam 
consumption is approximately 11{ steam per KW hour. 


New 1933—Excellent Condition—Can be shown in operation 


POWER PLANT 


750 KVA SKINNER NON-CONDENSING UNIFLOW UNIT 


750 KVA Westinghouse generator, 3 phase 60 cycle 2300/- 
600/480/240 volts, direct connected to Skinner Universal 
Uniflow non-condensing engine, 150¢ steam pressure, 5¥ 


back pressure, 150 RPM. 


Equipped with belt driven exciter, and rheostats. 
New 1931—Excellent Condition 


Send for our latest List of Power Plant Machinery. 


UNION COMMERCE BLDG. 


INTERNATIONAL POWER MACHINERY CO. 


CLEVELAND 14, OHIO 


Telephone: MAin 9514 


Squirrel Gags Motors—3 Phase HP 


FOR THE BEST 


NEW AND REBUILT ELECTRIC POWER 


EQUIPMENT 


HP Make Type Speed 
SK220 94/170 
RLC204 500 (1500 

11s 525 


630 /1300 
450 1300 


115 
M1242Y 


cw 
4 / RY 2 25 
KG 1800 20 13 Won ck 2 
PT 537 1800 GE 485 33 ARY 220C 15 Gt RC2GA 1750 
N-505 1800 GE 11C5353 750 GE 1200 15 Elec 1750 
1K 600 West CS(Gear Hd.) 900 1A(2 West SK 17 
BH24A 600 GE IK 50) _ 230 Volt—DC—Motors 14/17 GE 1650/2100 
CrWh. 900 10 GE RC2 850 
cs Cent Scan 150 GE CDP125 L800 10 1150 
135 Burke WAM-15 1200 10 West. SK701 1750 
KT 900 GE. 112(4) Cr Wh HHI 1750 
K 900. 100 GE CDM1239Y 1200 
ik 1200 Slip Ring Motors—3 Phase 100 Dynamic 108M 1s00 SPECIAL 
vy 450 West 500 We SK-1-83-H 575 A.C. and D.C. NEW MOTORS avail- 
5566. 6243 West SK123L 1750 endous savi 
s hro Phase 275 GE 360 60/2) GE CDM-95 1800 Sem 
yne nous jotors—3 150 FairM HV-Z20€ 1800 5912 GE CO-2007 170 ventory. Immediate Delivery. Ask for 
350 GE ATI 600 125 ALCh ANY 600 50 West CK9 600 our list. 


87-93 JAY STREET 


EMPIRE ELECTRIC COMPANY, INC. 


PHONE MAIN 4-5900 


BROOKLYN 1, NEW YORK 


POWER © Feb, 


iid 
jj } 
4 | 
i | 
i 
| 
| 
Po 
| 
| 
| i} 
| 
| 
250(2 GF RFSS9 630 25 ti Gt MTC-5546 600 
200(2) Ik 430 730 6 GE MT-346 900 G.I COMI 850 
1502) G.E. Ik 14508 West &C1238 1200 52 Otis 354 720/240 10 Cr.Wh OH 750 /1000 =| 
150 West CS-856C 900 108(2 GE TSO54Y 1200 50 GE IM $50 4004) CrWh EH-M 1800 | 
150(3) SCNSSSW 752) GE ATI-PC 900 5O GE IM 720 40 Century DN454 
150 est cs 800 50 G.E MT-552 720 35 G.E RLC 
150 Gt KT5478 1800 Squirrel Cage Motors—2 Phase 3003) GE MT-342 400 3003) ALCh E22 | 
125 Century SCNSS4W 1200 cs Slip Ring Motors—2 Phase 
K546 1200 25 Fair.M. H12B 900 150 GE MQP549 «1800 
ALGh IK 25 West cs 1750 52 GE 1QC5012 900 100 
100 KTP543 (6) ALCh ANY 20 ++ 
| 
| 
if 
$ 
| 
| 
i 
at 
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SEARCHLIGHT SECTION 


MOTORS - M.G6. SETS - CONTROLS 


AT REDUCED PRICES! 


M-G SETS SLIP RING 


New 1250 HP 720 RPM GE MT 2300 3 60 
a) Slip Ring Motor, with Hyd. Coupling ond 
G.E. 600 KW M-G SET Magnetic Control 
250 volts D.C., 900 RPM, 875 HP, TS, 80% 
P.F. Sym. Motor. Complete with control NEW DIRECT CURRENT 
Can furnish for any A.C. voltage 2 ’ if 230 VOLTS 
; Drip proof — ball bearing 
RPM 
1750 


1750 
4001200 
850/1700 


1 
71g 575/2300 


G.E 

Allis (New) 
Whse. 

GE. 


GE Reconditioned and guaranteed 
Whse : 230 VOLTS D.C 

Star (New) 

c-w 


GE 


Shaft 
8° 
‘ a 
SYNCHRONOUS 


NEW SLIP RING CONTROLS 
12—250 HP 440/360 Fully Magnetic, Re- 
100 & 125 HP New C-H Manual - versing, 7 steps acceleration, Allis-Chal- 
pensators, 220 v -M mers, with oir ckt. brkr. Open or enclosed 


confidence 


P.O, BOX 55 AKRON 9, OHIO 


Compressors — Vacuum Pumps 
A SSSAMERICAN® DIESEL GENERATOR PLANTS 


Pressure __ Make Model 
BW500 


1 1000 KW to 100 KW 


T-cB 
Type 40 


STATIONARY and PORTABLE 


Denver 


sullivan | Wes AT GREATLY REDUCED PRICES 
NEW UNIT GUARANTEE 


HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 
Americon Air Compressor Corp. Tel. NE veda 6-2808 1412 Se. Alameda Street 


Dell Ave. & Bergen, Cable Address HEMCOY Compton, Celif. 


ne, SS SPECIAL TRANSFORMERS — YOUR SPECIFICATIONS 
3—4502 P. 500 HP B&W Stirling Boilers whist 


3—750, 500 & 250 HP Spreader Stokers 
i—650 KW Turbo Gen. Set, Cond. or Non-C. 


NEW USED 
art. TRANSFORMERS) ARROW TRANSFORMER CO., INC, | "*xsronmers 


REWOUND 
1—200 HP, 600 RPM, Slip R. & Sa. C. Motors AIR COOLED 1932 E. Westmoreland St., Philadelphia 34, Po. REBUILT 
H. & P., 6719 ETZEL, ST. LOUIS 14, MO. PHASE CHANGERS GArtield 5-0488 RECONDITIONED 


POWER 


fil 
i | | 
i 
‘| 
500 250 2200 c-W i> 2 75 F-M 1$09 
400 125/250 2300 Idea 15 Rel i 
300 250 2200 5 30 Rel. 
300 125/250 440 2300 \ wl 3 Rel 
: 200 250 2200 tem - 5 GE 77-CD 
125 250 440 i 
100 250 220/440 Br } 
i 290 400 120 D Bal 
200 300.900 Whse Ped 
200 400 1200 Rel Ball i. 
150 350 1200 Whse Ped. 
150 300 1050 c-w Ball i 
125 4001200 GE 
125 300 900 Rel Sly 
| HP Volts Mfg. Type Reconditioned and guaronteed 
800 150 440 809 HP RPM Volt Mf 
ai 0 9 
500 514 440 E-M 1009 = Ge 60 400 1200 Whse Siv H 
430 Whee 50 350 1050 Whs Ball 
500 600 2300 E-M 80% 350 900 2300 Whse - _ 
| 400 900 2300 Whse 800, 350 450 2300 Whs qUAERREEEEEgEEEEEENSaNENNS 3 H 
y 
| 
Buy from BOSWICK with 
i j 
if 
| 
2.5 | | 
40 | 500 i 
140 Gardner we 
125 H 
285 
388 125 
1055 10 
1290 125 j 
3 
i 
j 
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MOTORS 
3 PHASE—25 CYCLE— 
220/440 VOLTS 
Make Type Frame RPM 
150 Gen. Elect. IK-17 365 
150 «Gen. Elect IK-16 480 
150 Gen. Elect. IM-16 Slip Ring 480 
150s Allis Chalmers 1450 
150 Gen. Elect. KT 557 1455 
200 cs 2200 volt 1500 
350 Westinghouse cw Slip Ring 500 
500 Elect. IK 485 
400 Elect. MT Slip Ring 490 
600 =©6Westinghouse cs 490 


HIGH FREQUENCY M-G SET 
250 KW G.E. single phase 40v., 960 ey., 3600 RPM, 
direct connected to 375 HP G.E. Induction motor 
3 ph, 60 cy., 440 ©. Complete with motor starting 
equipment, generator and exciter panel 


350 KW GENERATORS 
KW G_.E. generators type MPC, 250 D.C 
720 RPM single bearing machines 


DIRECT CURRENT EQUIPMENT 
125 or 250 ¥. motors and motor generator sets in all 
sizes 


6250 KVA TURBO-GENERATOR 


1—6250 KVA Gen. Blect. Unit—Generator 3 Phase, 
60 cycle 2300/4160 Volts 3600 RPM 
Complete i For Delivery. 


200 HP SYNCHRONOUS MOTOR 


200 HP Gen. Blect. Synch. Motor—New 3/60/2300/225 
RPM—1.0 PF Engine type with M-G set for excita- 
tion and 200 HP Gen. Elec. New Full Voltage 
Syn. Dead Front Control Panel. 


700 KW M.G. SET 


2—850 KW Gen. Blect. Type MPC 250 volt, 720 BPM 
Generators will direct connect to 1000 HP Syn- 
chronous Motor or will sell Generators separately. 


200 KW Westinghouse NEMA Gupte 250 
Volt DC, “200 RPM, direct connected to 

300 HP Synchronous moter 3/60/208/1200 
RPM. —D.C. Panels—Like New 


Immediate Shipment. 


SLIP RING MOTORS 
3 Phase—60 Cycle—220/440 Volts 


LP. Make Type-Frame Speed Remarks 
2— 20 Lal KH 900 
20 G.E. MT-303 1800 
30 Cr. Wh. 1800 
35 Ww cw 
35 Gk MT-342 690 
35 West. Mw 680 
40 West. CW-T4ARA 690 
40 G.E. MT-336 1200 
4006 MT-523 1800 
50 on MT-536 1200 
50 GE. MT-537 1800 
2— 50 West. cw 1800 
60 GFE. MT-533 1 
40 West. CW-653C 1800 
100 Weat 435 3 bearing 
2-100 GE. 1 form M 900 
2-100 «GE. 1800 
125 GE. 1 form M 1200 
art. I form M-16 
350 West. 
500 Al. Ch ANY-WR 514 2200 volts 
Gr. 25 eycle 


0 4 
This motor will rewind satisfactorily to 
70 MT 720 


HORIZONTAL & DUPLEX 
Compressor & Vacuum 


ERIE ELECTRIC CO., INC. 


Pumps after Coolers, Filters 


3—25 KVA Niagars 0.1.8.C. 2400/120/240, 1 Phase, 
60 with taps. 
6—25 KVA Niagara 0.1.5.C. 2400/240/480, 1 
0 cycle, with taps. 
3—37% KVA Niagara 0.1.8.C. 2400/120/240, 1 Phase, 
cycle, with taps. 
6—37% KVA Niegara O0.1.8.C. 2400/240/480, 1 
wi 
3—50 KVA 0.1.8.C. 2400/120/240, 1 Phase, 
6—50 KVA ‘Niagara O.1.8.C. 2400/240/480, 1 Phase, 


2 O18 
3—333 KVA Niagare O.1.8.C. 2400/240/480, 1 Phase, 


KVA Westinghouse Transformers 


NEW TRANSFORMERS 
Stock Shipment 


60 cycle, 
60 eyele, with 


2400/240/480, 1 
. 2400/120/240, 1 Phase, 
. 2400/240/480, 1 
2400/240/480, 1 Phase, 
2400/100/240, 
2400/240/480, 


Phase 


60 evcle, with 


TRANSFORMERS 
3—100 KVA Gen. Elect. Transformers. Type H For 
KF—2400/4160 oy volts 
$450. trically O.K. F.O.B. 


Gen. Elec. Transformers. Type H_ For 
K—1 Phase "60 2300 Volts 115/230 
Serial No. 3154838 
Type SK— 
Volts Primary 115/240 Volt. 


10-91. 
60 1 phase, 11,000v. 


Phase 25 Cycle 2300 


primary, 210/480v. secondary 
1— 50 KVA OISC 60 1 phase, 11,000v. 
primary, 120/240 secondary. 


FREQUENCY CHANGERS 


All Sizes in Stock. 60 cyele to 90 cycle, 100 eyele, 
120 eyele, 180 eyele and any other high eyele. 


124 CHURCH ST. 
CL. 4758 


BUFFALO, N. Y. 


MOTOR DRIVEN 


BLOWERS— From 1000 to 80000 CFM. 

COMPRESSORS—I.R. Centrifugal, 4 stage, 
single flow, 6500 CFM, 102, M.D. UNUSED. 

Frick, Ammonia, 4x4 Type G. 

GAS PURIFICATION SYSTEM—Complete with 
tanks, valves, piping, Cap. 2000-16,000 cu 
ft. horizontal hr 


DIESEL GENERATORS 


ATTRACTIVELY PRICED 
3—G. M. Model 6-71RC, 1200 RPM, 6 cyls., direct connected to 75 KVA Generators 3 /60/127-220, 
complete. New 1946. Only used 100 hours. Guaranteed condition. 


DOWTHERM BOILERS 


2—Foster Wheeler, 500,000 BTU, 125 pressure, National Board, gas fired. 


ARC WELDERS 


AT 60% LESS THAN NEW COST 


300 & 400 amps. G. E. or Hobart, 3/60/220 or 440 Volts. 
Rebuilt with new machine guarantee—All current models. 


MOTORS— 3—125 HP, 440V., 1750 RPM, TEFC 
2— 50 HP, 440V., 1170 RPM, TEFC. 

(Other NEW TEFC & X.P. Motors to 714 H.P.) 
STACKS— welded, & 
42x37’ high, & %". 

TRANSFORMERS—1 to 1500 KVA, all Voltages. 


70 PINE STREET Wo DIGBY 8-0373 #7)  wew vorK 5, N. ¥ 


BOILER UNITS 
1—140,000% New Steam Generator 600%, alse Super 
2—00,000% Boilers, 6257, 825° F.tt., Economizer 


Alr-heal 
MODERN Bollers 4502 


750 HP Stiriin Type Beilers 2002 


CHARLES B. REARICK 30 CHU 


COMPLETE POWER PLANTS 


STEAM — ELECTRIC — HYDRO — DIESEL 
“Export Orders Carefully Executed” 


TURBO UNITS 
i—20,000 KW Turbe-Generator-—Cond. 
'—10,000 KW Turbe-Generator-—Cond. 


1—500 KW same—Also 750 KW & 300 KW Units 
Non-Cond. 300 - 500 - 750 - 1000 - 1500 - 2000 


COMPLETE STEAM PLANTS: One with 2-1500 KVA‘s, One of 2500 KVA & One of 7500 KVA. 
Frequency be Ey Send us your requirements—We may have it. 
s your INQUIRIES for ALL POWER ae 


RCH ST. NEW YORK 7, N. Y. 


ENTERPRISE DIESELS 


Quan. H.P Model R. Pt “. KW 
450 Enterprise DSG-6 450 AC,DC 
1600 General Motors te- 278A 720 1000 
3 150 Superior GBD-8 1200 100 


2 150 General Motors i. 288A 1200 100 DC 
2 150 General Motors 3-2664 1200 100 AC 
“2 90 General Motors 6-71 1200 60 AC 
*2 90 General Motors 6-71 1200 60 DC 
20 Kohler 1200/1800 1/3-10 AC, DC 


Diesek3>Motars 


PORT WASHINGTON LL TH PONT WASHINGTON 


BOILERS 


to 1000 H. a 
JEW_USED 
RECONDITIONE 
Steam, Gas ‘and Electric 
ower E as 


FIFTH ave, 


MURRAY HILL 7-6547.8.9 
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4—75 KVA Niagara 0.15 
4 60 cycle, with taps 
9—100 KVA Niagara 0.1.8.¢ 
60 cycle, with taps. 
60 cycle, with taps 
6—150 Niagara O.1.8.C 
60 cycle, with taps 
| 
60 cycle, with taps 
4 | 
i 
| 
| 
| 
{ 
{ 
Hige & | 
+. 
| 
i 
4 
q 
| 
| 
7,500 KW Turbe-Generator-—Cond. i 
we 450 5,000 KW Turbo-Generater—Cond. | 
2— 2,500 KW same as above ) || 
— me as 
2— 1,000 KW same as above 
5 city 


SEARCHLIGHT SECTION 


WANTED 


3—200 Kva 60 cycle single phase trans- 
formers, OISC, outdoor type, 6900 volts Pri- 
mary and 240/480 Secondary. 

1—350 HP 550/3/60 squirrel cage motor (550 
volts preferred—could use 440). Please quote 
on starter separotely. 

3—150 HP 550/3/60 slip ring motors. Please 
quote on controllers separately 

Please send us your lists of Surplus Machinery. 
We have been selling: 


ELECTRIC AND POWER MACHINERY 


here for 39 years. We have a large conncc- 
tion and frequently find an outlet for a 
machine that would be slow moving elsewhere. 
We are especially interested in Steam Turbo- 
Generator Sets, Power House Apparatus, trans- 
formers, motors, generators, boilers, HOISTS, 
fans, Mining Machinery, etc. 

Please send us your enquiries—we hove sur- 
prised many important industries by locating 
precious machines for immediate delivery at 
attractive prices. We have frequently supplied 
equipment that had never been installed be- 


fore. 
FOR SALE 


2—1800 Kw 2300/3/60 G. E. Steam Turbine 
Generator Sets, 3600 RPM, 400 ibs., 100° F. 
superheat, 2°’ back pressure. 

These have recently been overhauled by the 
manufacturer—are located in U. S. A. Send 
for complete details and price. We can also 
offer many other sizes and types. Please send 
us your lists. 


SOUL CLINIC INC. 
CALGARY, ALBERTA, CANADA 


EXCLUSIVE FRANCHISES 
AVAILABLE 


For Sale of 10 to 500 HP. Oil or Gas 
Fired Automatic Steam Generators. 


If you are established in your area and 
can guarantee active Soles and Service 
representation and 100°, coverage, write 
us giving full particulars. 


AMES IRON WORKS 
OSWEGO, N. Y. 
Builders of Better Boilers since 1848 


FOR SALE 
NEW 10 HP GE MOTORS 


50% Discount 


3/60/220/440/1155 RPM, TE FC 
BB Model 5K326D160. 


GLAZER BROS.—ANDERSON, IND. 


FROM AVAILABLE STOCK 


Rebuilt to N.I.S.A. 


MOTOR GENERATOR SETS 
3 ph. 60 cycle 


1 00 Whee 
1—800/1000 Whee. 
1 


1 —600 


FREQUENCY CHANGERS 


GB. 2560 Cycle 2300/2300 
Ac 25/60 cycle 11000 /2300V 


A. C. MOTORS 
3 ph. 60 cycle 
SYNCHRONOUS 

Type 
aTi 


ROTARY CONVERTERS 
60 Cycle 


(New) 
NG 
Syn. 
ATI 
TS 
2300 3 
13500 .E. TS 
6600/13200 ATi 
*This unit with full automatic control goed for both ATI 
25 and 60 cycle. 


TURBO GENERATORS 


KW Make 
4000 OE. 


2000 
1000 
750 
400 E 


11000 
575 
625 
625 


SLIP RING 


Dese. 
Auto Extraction 250% ISP 158 
‘ph. 60 cy. 
ISP—6600V, 
ISP 2500/ 
J 
Condensing 
Dh. 60 cy 
Condensing isp 
120/240V 
AL Ch 
Cr. Wh 


Whse Non-eondensing 
BP. 20V. 3 ph 60 


TRANSFORMERS 


Make Voltages 
Vackard 3 3800 x 2300 


CAGE 


KT-559 


1 
KT-557 
KF-559R8 
M 
KF-TEFC 
KY-TEFC 
AR 
1K. Vert 400 
KT-543 220/440 
CONDENSERS 
Type 


7 3400 4800 
2400 r 240/480 4900 


COMPANY, INC. 
43 Howell St., Jersey City 6, N. J. 
FLY FA Phone: Journal Square 2-3334 


N.Y. Line: REctor 2-7150 


two 100 KW 250 Volt DC Generators. Steam 
driven by Ball Engines—140% pres- 
sure. 


one 200 KW 250 Volt DC Generator. Steam 
driven by Ball Engine—1402 pressure. 
Units complete with DC switchboard 
and two balancer sets. 


one 20 ton York Vertical Ammonia Compres- 
sor. Steam driven by Corliss Engine— 
140% pressure. 


one 15 ton York Vertical Ammonia Compres- 
sor. V belt drive. 33 H.P.—DC motor. 


wi 
valves, gauges, etc. 


PURITY BAKERIES 
97 E. 12th Street St. Paul 1, Minn. 


NEW — TRANSFORMERS — USED 


Engineered to fit your requirements. Air cooled auto or insulating. 1-400 KVA 
dry type Class A or Class B. For indoor use. Do not require fireproof vaults 


PHASE FARATRAN ELECTRIC CO, PHASE CHANGERS 


THREE PHASE 
BIGELOW 3-1773 21 LEWIS ST. NEWARK 3, N. J. 


arners 
2—1800 KW Rebuilt 4002, 725°, Cond erates 
1—3500 KW Overhauled, 2002 100° S.H. Cond 285 KVA 240 velt Chuse Unifiew engine set. 
1—2500 KW 2507, 526°, F. with 625 H.P. boiler 100 py A. volt GE Rotary Converter with 7500 
Also OTHER Turbines and Boilers, 200, 50.108 se KW G. 2200 AC 
STEPHEN A. DOUGLAS CO. c 
630 Ft. Washington Ave., N. Y. 33, N. Y. H. BLANE JOHNSON & ASSOCIATES 
53 W. JACKSON BLVO., CHICAGO 4, ILL. 


POWER 


| 
| 4 
its Speed 7 
144 
5 2. 0 
| 1 1500 600 600 2300/4150 Mere 
1 1250 500 275 2300 Al. Ch. MILL 230 400/800 
1 1000 2300/lateo | DYNA 250 1325/2500 
1 1000 Whse MQ 250 300/900 : 
1 1000 1—200/300 GB. MPC 230 880/920 
1—275 Whse QM 600-6 230 «425/850 
1 730 900258 | 1250 GE. MPC £30 400/500 
500 «600 2300/4130) 1238 Al. Ch 230 700 
1 500 7200-135 2300/4000 | 800/880 
400 ‘44072300 | G5... soo 350/788 
1 400 1200 120/240 Cr. Wh 83H 230 890 
1 300 GE. 1200 440 
1 150 Cr. Wh. 1200350 440} 1—2000 | 
1 140(3U) Cr. Wh. €90 125/250 2200 500 j 
1 100 GE. 1170 125 220 
73 Cr. Wh 0 220/440 
De ac. | HP Its Speod 
Make Speed Volts Volts | 2—s500 G ou 257 
1—2000 GE 514 600 1—2100 
i—2000 Ge. 450 600 2300 | 2-—2000 wr 2300 120 
‘ 100¢ Whe 2300 H 
2200 1 
3200 138 j 
wo - 
480 
} 600 
2200 128.5 
2200 150 4] 
2300 600 | 
440 Tre 
2300 Tro 
440 600 
2-— T00 Cw 2500 900 
i— 500 GE. IP 550 503 
1 Gr iM-Miil 2200 450 
j 45¢ IM 506 
1 600 MT 412 440/2300 705 ‘: 
150 Whse cw 2200 
‘ 2 GE MT-442Y 2200/4000 253 
H — 500 AL. Ch Bre 1300 505 
2 GB IM 440 720 
00 AL Ch ANY 2200 Tos 
Bi 2006 (UGB MT-424Y 4000 257 ! 
1 300 250 Gk 2200 1750 te 
i— 100 GE MT- 4410/2200 
1 500 2—- 100 Gk IM-16 2200 438 
H 2— 100 Gor IM 440 600 
| 200 i— 100 Al. Ch AK 2200 1200 
Cen. ‘ 
ey 
250 ¢ | 
1— 24 | 
Qu. KVA. 1190 
1 2500 1 
1 2500 2— 1 1170 i. 
3 1000 Pitts OLS 2300 ano 
3 130 GE H 1 6400 550 1750 
1050 WCcTH 4 11000 2 445 
1 1000 Maloney 12200 x 480 
1 600 Ch. 4000/2300 x 216 
Pitts 1 284003 a Speed 
3 230 AL Ch 1 #00 
200 Whee. O18C 1 900 i 
6 167 GE. o1sc 1 720 
| 
iT 
EVEL YEAS i 
f 
j 
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SEARCHLIGHT SECTION 


1—62% kva. 
Whse., 
2—unused 25 kva, 
tor dir. conn. 


SLIP RING MOTORS 3-Ph., 60 Cy. 


2200/ 440 


GENERATOR SETS 
1200 rpm, 
turbine, 150 Ibs. pr. 


AIR COMPRESSOR UNIT 


Speed and 8° by 10° Worthington FEATHER- 
Whee. 600 VALVE, 285 rpm, 110 Ibs. ga. motor-driven. 

CIRCUIT BREAKERS 

G.E. 1200 2—2000 amp., GG E, 3 pole, 600 v., air 

G.E 450 21600 amp., ITE, 3 pole, 600 v., air 

Whs 600 2—1200 ampere, Whse., 3 pole, 600 v., air 


220 volt, Whse., geared to 7300 


200 rpm, genera- 
gas engine 


3 ph. 
to Waukes a 6 cyl. 


, 1800 rpm, 


600 rpm, 


SQUIRREL Case MOTORS 
Velts 


ype 
Ih 900 
KT 1200 
cs 1300 
KT 900 
OoGS 1200 
514 
cs 12 
Kr 13800 
KF 720 
St 
KT 1200 
Ik 4 
Ik 450 
cs 900 
KT 720 
B. Bre 1800 
KTP 1200 
Ik 
Ik 
200 
00 


G.E. 


458 SEVENTH ST. 


HARRY J. RICE pres 


1—i5 


3—1i67 kva, 
3—400 kva, 


3—250 kva, 


j}—100 kva, 
3—100 kva, 
kya, 


D. C. MOTORS 
HP Volts Make Type 
230 E. 1150 
250 230 (2new) Cr. Wh CMC 1800 
200 250 r. Wh. CMC 890 
150 230 (new) cr. Wh EFC 
100 230 Cr. Wh CMC 625 
100 230 G.E Dd 1750 
75 230 G.E. cb 1150 
73 230 Whae, 850 


MOTOR GENERATOR SETS 


was kw, 1200 rpm, 250 +., G.E., connected to 500 
1200 rpm, 2500/440 ¥., synchronous 
rpm, 240 ¥., E., conn, wo 250 hp, 


200 © 50/ G.E., conn. 
4000/ 2300/440" ¥.. synchronous 

Hertner, 1200 rpm, connected to 

250 G.E., connected to 135 

| moto 

-» 1200 rpm, G.E. ‘conn 

3300, syn. motor. 


60 Cy. 


to 175 


1200 
hp 
to 120 hp. 


KVa, 


200 kva, Whs 


13,2 
2400— “0 480 V. 


HOBOKEN, N. J. 


629 FINCASTLE BLDG. 


Boilers, 450 psi; complete plant. 
QUICK DELIVERY 


WIRE-———WRITE 
FLETCHER SALES CO 


WABASH 6026 


For complete description and quotation 
PHONE 


MPANY 


POWER PLANT EQUIPMENT 


3—40,000 lbs. per hour B. & W. Type “E” 


LOUISVILLE, KENTUCKY 


TRANSFORMERS 


FOR SALE 
2— 150 KVA. 60 CY. 1 PH. 2400-240/480 


SCOTT TAPS. 


6— 100 KVA. 60 CY. 1 PH. 2400-240/120. 
6— 75 KVA. 60 CY. 1 PH. 2400-240/120. 
9— 50 KVA. 60 CY. 1 PH. 2400-240/120. 
7—37 Ya EVA. 60 CY. 1 PH. 2400-240/120. 
8— 15 KVA. 60 CY. 1 PH. 2400-480/240. 


ATLANTIC TRANSFORME 


5143 N. 2nd St. 


R CO. 


Philadelphia 20, Pa. 


ALSO ALL TYPES OF AIR COOLED AND PHASE CHANGERS. 


asme — BOILERS — nat'l. b'd. 
2—404 HP. Springfield sectional, oi! 
1—250 H.P. Stirling. 
2—500 Erie City. oil lectrical 
2—600 H.P. Stirling type. Spreader stoker 
Suspended HRT, hand fired 


H. P. BREARLEY 
Street, Jackson Heights, N. Y. 


Core stoker 


Power plant equipment. 


FOR SALE 


boilers, 


Steam, Diesel, 


hi 


erators, ne 


or used. 


Jackson, Miss. 


PENN MACHINERY COMPANY 


gen- 


D. C. HOISTS 
New 1943 — Operated to 1945 
Shepard-Niles 3 Ton, 230 V DC floor operated 


hoists. Lift 20 F.P.M Max. lift 24’. 

Hoist motor—412 HP 1100 RPM. 

Trolley Motor—1! HP 1200 RPM. 
Completely overhauled 


$400.00 


PORTER ELECTRIC 
COMPANY, INC. 
116-3rd Ave. No. 
MINNEAPOLIS, MINNESOTA 


MODERN DIESEL 
GENERATING PLANT 


300 HP used Fairbanks-Morse oes en- 
gine, model 32-E-14, serial +795 

connected to 200 KW Fairbanks-Morse gen- 
erator, .6 PF, 3 phase, 60 ae. 240 volt 
(can be reconnected to 440 volt). Complete 
with switch gear, starting equipment, 
-~ enclosed cooling system, circuit 
breaker, silencer and stack. 


30 KW new C 
ator set. 


Ndacted 


P gener- 


PRICED TO SELL 


DENNY & CLARK 
1923 W. North Ave., Chicago 22, Ill. 


or Sale 


BROS 
WATERTUBE BOILERS 
IMMEDIATE DELIVERY 
1—25,000- 1—15,000: 
2502 PSI 1602 PSI 


for SPREADER STOKER 
or OIL FIRING 


Automatic Combustion Eqpt. Co., Inc. 
P.O. Box 1478, Rochester, New York 


POWER © Februar 


HP Volts 
450 440/220 | 
250 2200/440 
200 440/220 
200 440/220 
200 2300/440 
200 440 : 
150 440/226 
150 440/220 Whse. (2 1699 
150 440/220 GE 720 he 
100 440/220 GE. 600 | HP 
100 (2) 440/220 Whse 900 200 
100 2200/550 GE. | 350 
80 440/220 G_E. (MTC) 900 | 300 2200/550 
75 2200/550 GE 1800 | 25° 440 
440/220 Whse. 25 ey 750 | 230 220/440 lis 
2 4 
SYNCHRONOUS MOTORS 3-Ph., 60 Cy. | 20” 440/220 Whee 
HP Volts Make RPM | 3, 200/440 GE 
600 2300/440 GE Ts 1200 | 300 3200/55¢ cr. Wh 
400 440/220 GE ATI 600 | 200 2200/440 GE 
300 2200/440 GE Ts 720 | 300 “440/220 GE 
300 440/220 GE ATI 600 | 150 440/220 G.E. 
250 440/220 Whse HR 277 | 100 2200/550 Whse 
250 440/220 GE \TI 600 } 130 440/220 G.E. 
2 40/2 720] ise vert, 440/220 G 240/480 V 
200 4150/2300 Whse G 1800 440/220 G.E 
lov 3. E., 690 230/460 V. 
120 {40 220 G E 900 125 340/220 (Inertee 
190 Whse 1300 | 350 Cr. Wh. kia, Bes 
nse G 600 2200/440 G.E 1200 | 6—150 Al. Chal, 2400—240/120 v. 
1—150 kya, Whse. SK, 13200-125/215 v.. ph 
A. C. GENERATORS a G. E., 4600/2300—230/460 V. f 
20 660 rpm, 2300/440/220 VE G.E., NEW 
720 rpm, 2300/440 v., G.E G.E., 4600/2300-250/115., NEW 
: 1—250 kva, 600 rpm, 2200/440 ¥., G.b G.E., 450-115/250 ¥., dry, 1 ph, new 
1—225 kva, «(220/440 G.E G.E., 480—2410/120 
a 1—100 kva, 1200 rpm, 440/220 V., Whse kva, G.E., 480--240/120 V., Pyr 2 
&g 
>. 
| = | 
: 
| 
! 
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SEARCHLIGHT SECTION 


THE HOME OF VALUE AND QUALITY FOR... .| 


WAR SURPLUS 
BARGAINS 


120 KVA—460 Volt 
3 Phase--60 Cycle 


Dykanol 
Indoor Dust-Tight—Rack Type 
Cornell-Dubilier 


CAPACITORS 
List Price $1580.00 


Now while they last $400.00 


Also quantities of 230 Volt and 
2300 Volt, 


capacitor units in various sizes. 


single and 3 phase 


PORTER 
ELECTRIC COMPANY, INC. 
116 THIRD AVE. NO. 
MINNEAPOLIS, MINNESOTA 


INDUSTRIAL EXHAUSTERS 
NEW GARDEN CITY 270 
43” 8 blade open paddle wheel impellers, 
30” Inlet, 21x30" Discharge, Capacity to 
22,000cfm @ 15” w.g., Ideal for Hot 
Gases to 1600°F., Mechanical Draft, Dust 
and Material Handling, etc. 

Fafnir SAOL 2-15/16” Bearings 
Alloy Steel Impellers and Housings 
Very Attractive Prices 
KODY ENGINEERING COMPANY 
P.O. Box 765 Trenton, N. J. 


CONSULT US FOR 


Diesel Gasoline Steam Generators, 
Electrical and Equipment 


POWERITE CORPORATION 
140 Cedar St. New York 6, N. Y. 
Dept. 105 BA 7-8199 


Wire — Write or 


WweE 


WE CARRY A COMPLETE 
STOCK OF... 


QUALITY GUARANTEED “REBUILTS” 


Our facilities for rebuilding and repair work ore of the finest in the nation and are supple- 
mented by a staff of thoroughly experienced engineers. 
— Here's A Partial Listing — 
If You Don't Find What You Need Here 


Phone 


CAN SUPPLY IT! 


SQUIRREL CAGE MOTORS 
3 — 60 Cyele 220 or 440 Voit 
*2200 Volt or Higher) 
pe 


400 *Weestg. Vert 
400 G.B 

50 *Weste 

GB 


1000 
875 
T00 

160 


1000 *Westg 
1000 *Weste 
800 *Weste 
*Westg 
LE 


250 volt fields 


SYN. A.C. MOTORS 
3 phase, 60 cycle 
240 or 480 volts 

Make Type 

GE ATI 

Gk 

Westg 


Speed 


Weestg 

Wests 

GE rs 7458 

AL Ch 

iE TS. 96 

iE 0 

AL Ch Le 

A.C. GENERATORS 
3 Phase, 60 Cycle 
240 or 480 Volts 

Make Type PF 


G ATR 
Fr. Morse 1)-1400 
Fr Morse B 

ATR 


COMPENSATORS 
5 phase, 60 cyle 


160 amp. neutral 
volt genera 
lose coupled selid 


1320 W. CERMAK ROAD 


CHICAGO 
ELECTRIC 


Has a modern up-to-date 
plant where oll equip- 
ment is fully and skill- 
fully rebuilt ond houses o 
tremendous stock of . . . 


e AC MOTORS 

e DC MOTORS 

GENERATORS 
M.G. SETS 
CONVERTERS 
COMPRESSORS 
SWITCHBOARDS 
TRANSFORMERS 
CONTROLS 
HOISTS 

e PUMPS 


if you have on electrical 
power problem write us 
Specificotions and full 
information and we will 
be pleased to serve you 


WRITE YOUR 
NEEDS TODAY 
or PHONE 


CANAL 6-2900 


Electrical Equipment 


CHICAGO 8, ILL. 


HEINE WATER TUBE BOILER 
410 HP straight tube, 2002 pressure, new tubes 
with stoker, blower, soot blowers, Super heater and 
all trim. Can ship at once. 
NATIONAL BOILER & EQUIPMENT CO. 
1501 South Senate Ave., Indianapolis 25, ind 


FOR SALE 
Used Overhead Cranes 
Structural Steel Buildings 
Inquiries Invited 
BENKART STEEL & SUPPLY COMPANY 
2017 Preble Avenue, Pittsburgh 12, Pa. 


Vertical Hydro-electric Units 
2—500 KVA 3 ph. 60 ey. 2300 v. 225 RPM 
20-24 hea 
1—250 K.V.A. 
ha 
1-225, KW 3 ph. 60 cy. 2300 v. 180 RPM 
60 ey. 2300 v. 150 RPM 
60 ey. 550 v. 120 RPM 
. @ ey. 2300 v. 300 RPM 


1—1500 KW Vert. unit complete for 50° he 
2—600 KW units horiz. for 50° hd 


Several horizontal units in good 


to sell, All subject te prior sale 
quarters for good 
particulars write 
WM. C. MOULTON ASSOCIATES 
MONSON, MASS 


hydroelectric 


3-60-2400 V 150 RPM for 12°- 


1) 400 


control 


full 


G.E., 
bearing with control 
(1) 250 HP, Allis, 


Many other ratings available 
cage in ratings from 50 te 400 HP 
y are of interest send your inquiries 
E. P. DIETRICK 
829 Richmont St., Scranton 9, Pa. 
Phone 


FOR SALE 


(1) 500 HP, Allis Chalmers, 
bearing, continuous rated, 8. R. mtr 


440/25 cyele/3 ph. 
Chalmers, 2200/60/3, 860 rpm, 

» Form P, 440/60,3/900 
fers K, 440 60/3/900, 


Form ™, 2200/60/3/ 


450 rom 2 bearing continueus rated SR. with 
full reversing magnetic contro! fer hoist duty 


MT, 2300: 60°3/450 rom, 3 
2300 60 3/580, 3 bearing with 


Alse some squirrel 


3-7357 


POWER 


ial 
i 
ELECTRICAL POWER EQUIPMENT 
: 
i] 
i} 
| 
| 
Th *GE KT 720 
700 *G_E. KF -56947 | 2100 
| 600 * Wests CS-6-34-15 1200 | 1750 
i 00 *G.E K-559DZ 600 | 1008 
| 300 GLE 1200 600 134 
100 GLE. IK gou 400 1300 
| | 400 1800 gon 
800 200 Kon 
900 720 
4 600 
| 300 GE ooo | KVA Speed 
| 230 GE 1800 5000 450 
250 *Weste 8758 1800 100 Wests 200 
| 250 °G.E. 9060 1500 Wests goo q 
20 1000 Wests 1.0 900 
250 Weste 900 Wests 8 Ise : 
250 IK £00 El Mach 212 
200 *AL Ch. BB AR GE 10 720 t 
200 «Wagner 24V 1800 al Ch 10 gon 
1 » 200 Weste, BR CS 1800 75) Wests 1200 q 
3 phase, 60 cycle 300 Wests 8 300 
220 or 440 volt 250 AL Ch 10 6720 i. ~ 
(*2200 voit or higher) GE ATI 1.0 600 
HP Make Type Speed 110) Wh, 108-8 8 900 
2500 MT 257 112.5 GE TS-9548 1200 
2000 *G_E IM 860 100 900 
1600 *AL Ch ANY 257 60 8 00 
| 1200 *G.E MT-26 277 0 
8 120 4 
cw 720 so OW 8 1200 
cw 07 
cow 720 
Bre.) ID oo | HP. Make Type Volt q 4 
606 GE IM o GE 440 
600 *Cr Wh SR 514 2000 «GE CK-1034 440 
600 IM 900 150) CK-1004 224 
500 *Ideal AV-590 1808 
500 *G.E IM 720 125 AB 5-3 440 
500) Ch ANY 600 125 GE CR-1054 
| Westg HF 400 100 AB 3-3 200 
wid *Westg cw 4600 104 Weste A-5 440 al 
*GE MT.412 100 AL Ch 25000 i 
| 100 *AL Ch ANY 514 100 GE CR-1054 ong i¢ 
| *Weetg cw on 
M.G. SET 1 KW. 250 volt, 2760 amp. neutral 
1000 K W., Gen. Elec, type MP*t Hogue, type MCI, 125 volt generators 
| shunt 2 volt 640 amp direct th, comp'd, d/e on fa a ba ' 
connected to 1120 K.V.A. Gen, Blee W 250 volt 
type TS, 3 ph., 60 cy. 4400 volt, 141 Cr. Wh. type 151 
amp on fag. sub tor sl. bre. 5 
base bus excited coup 
| First Source for 40 Years for Quality [ay i mm 
i 
| 
Una 
for ve 
13° 550 HP, Allis 
ditte 2 bearing 
(1) 300 HP, G.E., 
rpm, ditte 2 bea Ike 
(1) 500 HP, G.E., 
| squirrel cage 
for 
| 
- 
j 
| February 1950 279 
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SEARCHLIGHT SECTION 


TURBO UNITS (Cond.) 
2500 KVA Al. Chal. 2300/4160 v., 400+ 


1250 KVA Wghse. 2300 v., 
A 50 v., 2 


937 2300 v., 175 (bleeder) 
750 KVA GE 2 , 2003 

375 KVA 2261110 
375 KVA Al. Chal. 480/240 v., 190% 


TURBO UNITS (Non-Cond.) 


937 KVA Al. Chal. 480 v., 1507 

750 KVA GE 550 v., 70 BP 

625 KVA GE 2300 v., 150/200 

250 KVA GE 600 v., 150/200 

62% KVA; 112 KVA; 125 KVA; 200 KVA and 
250 KVA GE 486/220 v. units 


Most all units still on foundation. Many may be seen operating 


DIESEL UNITS 

282 KVA Wghse.-GM 240/480 v. 
250 KVA (2) 
250 KVA FM 2400/480/240 

200 KVA FM-FM: 2400/480/240 v. 
156 KVA Ideal-Buckeye 240/480 v. 
109 KVA GE-Superior 240/480 v. 
75 KVA (2) GM 2400/480/240 v. 
75 KVA (2) GM 480/240 v. 
3714 KVA GM 240 v. 


BOILERS 
625 HP Vogt bent tube 4502 
600 HP (2) B&W _ Header, 200% 
540 HP Keeler 2 
490 HP (2) Erie City 3 drum, 160% 
400 HP Erie Ci — , 200 
350 HP Keeler it 
250 HP (2) count fire box 125% 
250 HP (3) Titusville fire box 125% 
220 HP Poy fire box, steel encased, 1504 
150 HP B&W 3 drum, 160% 


POWER PLANT EQUIPMENT 


STEAM ENGINE SETS, A.C. 
500 KVA GE-Skinner Unif. 
450 KVA GE-Ames Unif. Cond. 
400 KVA GE-Erie Ball 4 v. 
312 KVA GE-Chuse 4 v. 
312 KVA GE-Ames Unif. 
312 KVA (2) CW-Skinner Unif. 
187 KVA GE-Chuse 4 v. 
187 KVA Wghse.-Ames Unif. Ver. 
624 KVA GE-Ames Unif. 


PUMPS — MOTOR DRIVEN 
COMPRESSORS — MOTOR DRIVEN 
TRANSFORMERS 
MOTOR GENERATOR SETS 


39 Cortlandt St. 
New York, 


FOR SALE 
i—Nordberg Uniflow Engine, 14x20, con- 
nected G.E. ee 125 KW, 240/3/60. 
1—75 H.P., 440 volt, 3 phase, 60 eycle. 720 RPM, 
Louis Allis, bail bearing, Squirrei Cage un- 
used motor. 
CHARLES V. FISH 
leh All 


501 Cc Bidg., town, Penna. 


FOR SALE 
Bargain, complete Diesel Power Plant for eheap 
and power, of 300, 150 and 
75 KW; 3 ph.; 60 cy.; 2400 v. units, Fairbanks 
Morse Modern Unit; Engineering service available. 
Diesel, 521 K of P Bid., Indianapolls tnd. 
Tel. Lineein 4007 


WANTED 


WANTED 
SYNCHRONOUS 


MOTOR 


250 or 300 HP, 400 RPM, 60 Cycle, 3 
phase, 220 or 208 Volts for direct con- 
nection to compressor. 


ROSELAND 
1658 BROADWAY NEW YORK 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 
No lengths too long or too short 
TELEPHONE: EASTGATE 7-4778 
PIERCE CABLE CO. 

2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 


WANTED 

Good used copper cable, or wire, bare, or with in- 
sulation, or lead covered cable. 

Will take down on location, or purchase at your 
warehouse, truck, or R. R. carload 

ECONOMY WIPE & CABLE COMPANY 
P. 0. Box 2477—W. S. Station, Youngstown, Ohio 
40196 — PHONES — 84548 


Air Compressors Wanted 


Horizontal Water Cooled—Any size 
also 2 Stage portable unit 
L. W. BAUER 
North Bergen, N. J. 


CASH DOLLARS 
For your Motors—Contro!l switches 
Cable—Fittings—Supplies. 
We buy all types electrical supplies. 
Send Listing—Complete Description 
Industrial Electric & Supply Co., Inc. 
Box 1398—Memphis, Tennessee, Dept. A 


WANTED 
Turbo-Generator 300-500 K.W., N.C., 1.S.P. 3502 
to 4502 B.P. 752 min., 220/440 v., 3 ph., 60 ey., 
direct or geared. In good operating condition. 
M. J. HUNT'S SONS 
1620 N. Delaware Ave. Philadelphia 25, Pa. 


WANTED 
Steam Turbo Unit 5000 KW_ Marine T. 
200 H Rem 


150 or P mtr. 3 ph., 60 ey., 720 or 900 
30 & 45 K.V. Insulators 


Cireuit Breakers 7500 volts (00,000 KVA Inter- 
rupting capacity or greater. 
RM. 4200, 316 SOUTH LaSALLE ST. 
CHICAGO 4, ILLINOIS 


“ SEARCHLIGHT” 
Advertising 


—to help you get what you want. 


-to help you sell what you no 
longer need. 


Take Advantage Of It 
For Every Business Want 


“THINK SEARCHLIGHT First” 


Prompt AN SWERS 


to business problems .. . 


ISCELLANEOUS business problems 
are daily being solved quickly and 
easily by the use of the Searchlight 
(classified advertising) Section of this 
and other McGraw-Hill publications. 
When you want additional employees, 
want to buy or sell used or surplus new 
equipment, want additional products to 
manufacture, seek additional capital, or 
have other business wants —- advertise 
them in the Searchlight Section for 
quick, profitable results 


American Machinist 
Aviation Week 
Business Week 

Bus Transportation 
Chemical Engineering 
Coal Age 
Construction Methods 


Electrical Construction & 
Maintenance 


Electrical Merchandising 
Electrical World 
Electronics 

Eng. & Mining Journal 

E. & M. J. Markets 
Engineering News-Record 
Factory Mgt. & Maintenance 
Fleet Owner 

Food Industries 
Nucleonics 

Operating Engineer 
Power 

Product Engineering 
Textile World 

Welding Engineer 


Classified Advertising Division 


McGraw-Hill Publishing Co. 
330 W. 42nd St., New York City, N. Y. 


POWER © February 1950 


a KVA Woghse. 2300 v., 150% (bleeder) 
| 1250 KVA GE 480 v., 180% (bleeder) 
1250 KVA Elliott 2300 v.. 200% (bleeder) 
| 
i} 
| 
| 
i) 
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| 
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| 
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SEARCHLIGHT SECTION 


AVAILABLE FOR 
IMMEDIATE DELIVERY 
FROM STOCK 


POWER PLANT 
EQUIPMENT 


STEAM ENGINE GENERATOR SETS 
2—-575 KVA Skinner Unaflow—-West. 240/480 V. 
1—575 KVA Allis-Chalmers Corliss—220/440 V. 
1—375 KVA Ames Vertical 220/440 V. 

1—250 KVA Ridgeway four valve 2600 Vv. 

1—187 KVA Ames Vertical 220/440 V. 

1156 KVA Ames Vertical 220/440 V. 


STEAM TURBINE UNITS 
Complete 2000 KW Turbo-Generator Plant: 


11500 KW G.E. condensing—3600 RPM 
i— 500 KW G.E. condensing—-3600 RPM 


These units are of modern design, are 3 phase, 
60 cycle, 2300 V. 


DIESEL GENERATING UNITS 
4 Diesel Generating Units, like new, comp 
@ complete diese! power pla a 
two 3 
-gen 
gr are of all duplicate cylinder size, 2400/4160 
v. hase ite model Woodward 
tower, ete. Operated 
Available for 


1—250 KVA—220/440 V. G.M. “twin’—NEW— 
not war surplus. 


BEESON 
ENGINEERING CO. 


1628 E. 7th St., Los Angeles 21, Cal. 
MUtual 9151 


CAGE 
or 440 V. 
@s noted) 


Type 


at 
KT 
E KT (2200 
AA 


3 


KT 
KT (2200 
K (TEFCBB) 
KTP 


20008 


° 


AR 


bs 


(Vert.) 
SUP RING—SYNCHRONOUS 


G.E. TRB (1.0 PF) 
G.E. (7800 va 


West. 
KW GE. (8 PF) 


7THEIR ELECTRICAL CONSTRUCTION, 
BEEN REBUILT... BY EXPERTS 


Type 
Ts PF, 
Wee. 


0.¢.—2 
(Omer as noted) 


cw 
(a Pr) 


cM 00 
CMC (550 1200 

SK 850 
cue 450 
TLE 1350/4000 


1— 45 KW West. 60 V DC—440 V AC 1200 RPM 
i— 60 GE. 60 Vv AC 1200 RPM 
3— 22a DO—440 V AC 
1100" kw 20 DC—220 V ac 
00 RPM 
kw ape 


1—105 Kw Century 
RP 


250/275 V AC 

70 ¥ 440 V ac 

Kw G 250/275 V DC-440 V ac 

ALSO— 4000, ether than listed from | HP 
te 200 HP 


FOR SALE 


7 Panels—-Modern G.E. Metal-clad 15 KV 
switch gear at approximately half price 

1000 KW G.E. Turbo unit and condenser 

Two 2000 Gal. pumps and motors. 10,000 
lbs./Hrs. deaerating water heater 

I-R Compressor 20,000 cim at 1007 pressure 

Motor-driven Blower—1000 cim at 4 Ibs. 


2 motor generator sets 30 KW 125V output 
ROOM 4200 


316 SOUTH LA SALLE ST. 
CHICAGO 4, ILL. 


POWER EQUIPMENT 
120 WP. 230 RPM, Wisten, Diese! Ene. 
cha Kew De Gen: ‘au- 


kva EM 2: Skin. Eng. 
50 HP | 1342 ‘boilers, Complete. 
“KINSLOW POWER & EQUIP. 
ODE BLDG., TULSA, OKLA. 


FOR SALE 
2 RILEY-JONES STOKERS—Type AR 


With all accessories — underfeed, single retort, 
side dumping. 


Width between side walls 6 ft. 6 in. Length from inside front wall to face 
of bridgewall 6 ft. 4'/2 in. Equipped with Riley-Jones Riflex Mechanical 
drive consisting of a highly efficient spur gear reduction unit operating a 
ram with a simple timing mechanism to vary the interval between ram 
strokes, thus giving a quick full stroke of the ram at all rates of feed. 
Stokers are of the unit type driven from fan motor through silent chain 
drive. This was stand-by equipment and is in excellent condition and avail- 
able for inspection at warehouse in Bayonne. 


PHARMA CHEMICAL CORPORATION 
Bayonne, New Jersey 


FOR SALE 
CORLISS ENGINES 


Three Hoven-Owens Rentsehier double encentrie 
releasing Corliss Engines with Crocker-Wheeler 
250 K.W.—1000 to 1200 amp. direct current Gener - 
ators 230 volt, 276 Horse power, 160 ibs. steam 
pressure, high pressure cylinder 15 inches diam. 
stroke, 36 inches, low pressure cylinder 30 inches 
diam. Fly wheel 16 feet diam., 500 degree total 
temperature, tandem noncondensing, direct connect- 
ed, 110 RPM. Recently reconditioned, in constant 
use until two months ago—purchaser to dismantic 
and remove. 


HENRY FORD HOSPITAL 
Detroit 2, Michigan 


IMMEDIATELY AVAILABLE 


New— Unused—Unerected—Complete 
Babcock & Wilcox Water Tube Boilers 
P.S.1. 740° F. Superheat 150,000 Ib 

hour maximum 110,000 Ib. per hour 
i complete with oi! burners 


1—600 PSI. 740° F. 
per hour maximum 85,000 per 
normal mg with oi! burners. 

so speciolize in 
Diesel urbo-—Generators 
Write—Wire—-Phone 
DEAN G. STRICKLER & ASSOCIATES 
1346 Conn, Ave., N.W., Washington, 0. C. 
Dupont 3386 


AXIAL FLOW FANS 


Buffalo NEW Sturtevant 
for Ventilating, 7 Heating, Drying, Biow- 
ing, Exhausting etc. ideal for stotic resistance 
to 4° WG. ® sizes in stock 15”- 
capacity 2000-30,000 cfm 
VERY ATTRACTIVE PRICES 


direct connected woterproof motors, 3 phase 
50,60 cycle 220, 380, 440, 500, 550 volt 
some DC also available in 115 and 230 volt 
COMPACT, oar, ECONOMICAL, 
VERY EFFICIENT 
PRICES, CURVES, DIMENSIONS ETC. 
ON REQUEST 


KODY ENGINEERING CO. 
Box 765 Trenton 5, N. J. 
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SINCE 1906 : 
1 150 “450 
Qu. HP Speed 
2 50 900 
900 30 we /2000 
1250 50 Reliance 2700 
900 West SK (5 > 500 
1200 60 Wen 00/1500 : 
1800 15 Diehl Kil Too 
FT 3600 100 West SK 850 ie 
; io 1750 150 West 
1 25] 900 lso Cr. Wh 
| Other voltage as noted) 
1 AL Ch. 120 
1 50 Ideal av 600 
1 60 Ideal 1200 
1 it] West cw 400 | 
| 1 75 520 i 
1 15 1800 
1 100 600 } 
1 100 450 bs 
1 100 1800 i 
| 1 100 900 3 
| The We El 
| 
| 
| 
i | 
| 
| |. 
i} 
| | 
is 
i} 
r 
| 
\ 
2 iq 
| 
3 
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ADVERTISERS’ INDEX 


This index is a service to readers. Every effort is made to maintain its accuracy, 
When a star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 


but POWER cannot assume responsibility for errors or omissions. 


314 
Air Express Div. 

Railway Express Agency........ 
Allen-Sherman-Hoff Co. ........ Second Cover 


Allis-Chalmers Mfg. Co... 14-15, 43, 59, 199, 239 
Allpax Co. 
American Blower Co. 


135 
American Chain & Cable Co.......... coos SD 
American Chimney Corp.................. 
American District Steam Co.............. ad 


American Engineering Co................ ad 
American Locomotive Co. 


American Pulverizer Co.................. 241 
Arkaneas Fuel Oil 6i 
Armstrong Cork Co.... 
Armstrong Machine Works............... 139 
Babbitt Steam Specialty Co............... 188 
Babcock & Wilcox Co... 4-5 
10-11 
Baltimore & Ohio Railroad............... e 
Bartlett & Snow Co., C. O............... ° 
Belmont Packing & Rubber Co........... ° 
Bernitz Furnace Appliance Co............ e 
Bots Ca, W. & 131 
Biddle & Co., James G................... 219 
242 
Black, Sivalls & Bryson, Inc.............. 179 
Blackburn-Smith Mfg. Co................ e 
259 
Boiler Tube of America................. 178 
Brown Boveri Corp...................... bd 
Brown Instrument Div.................. 32-33 
Buell Engineering Co...... 
Buffalo Forge Co....... 244 
Buffalo Pumps, Inc... .. . 
Burgess-Manning Co..................... 
Bussmann Mfg. 
Canten Stoker 56 
Casey Co.. PRMD... 258 
58 
Catawissa Valve & Fittings Co........... bd 
Chapman Valve Mfg. Co.................. 159 
Chase Brass & Copper Co., Inc............ e 
Chicage Metal Hose Corp................. ° 
Chicago Pneumatic Tool Co.............. 
Cities Service Ol Co..... 61 
Clarage Fan Co.......... 
Cleaver-Brooks Co...... a 224 
Coffin, Jr., Co., J. 8... 


Combustion Engrg.-Superheater, Inc... .22-23 


Condenser Service & Engrg. Co.......... 253 
Coppus Engineering Co.................-. 165 
Darling Valve & Mfg. Co...............-- ° 
DeLaval Separator 55 
DeLaval Steam Turbine Co......... 42-43, 194 
Diamond Power Specialty Corp........... 8-9 
Dings Magnetic Separator Co............ e 
Dynamatie Corp. 

(Sub. of Eaton Mfg. Co.).............. ? 
Eaton Mfg. Co. 

(Dynamatic Div.) 


Economy Pumps, Inc 
Edward Valves, Inc 


Electric Machinery Mfg. Co.............. ° 
Electric Storage Battery Co.............. 201 
Elgin Softener ° 
Ellison Draft Gage Co...............+++. 260 
Erie City Iron Works 63 


Ernst Water Column & Gage Co.......... 262 


Fairfield Engineering Co................. 235 
Fairmont Coal 
Plezitallie Gasket 
Foster Wheeler 16-17 
Prick Ce....... 198 


General Electric Co. 


(Apparatus Dept.).......... 20-21, 30-31, 195 


Golden-Anderson Valve Spec. Co......... ° 
Goodyear Tire & Rubber Co.............. ° 
Graver Water Conditioning Co........... bd 
175 
Gunite Concrete & Construction Co....... 206 
64-65 
Hays School of Combustion.............. 206 


Hewitt-Rebine, 106 


Heyl & Patterson, ad 
Hill Pump Valve 
Homestead Valve & Mfg. Co..........--- 
Honan-Crane 238 
Illinois Water Treatment Co...........--- 252 
Industrial Sound Control Co............-- 210 
Ingersoll-Rand 284 
International Nickel Co...... be 261 
Jeffrey Mfg. Co... 177 
Jerguson Gage & Valve Co..........-..-- 188 
Jones Foundry & Machine Co., A. W.. 256 
Keasbey & Mattison Co...............--- 205 
Kennedy Valve Mfg. Co.............6+055 196 
Kennedy-Van Saun Mfg. & Engrg. Corp. 26-27 
Kewanee Boiler 194 
Kieley & Mueller, Inc.......... 185 
Kinney Mfg. Co.......... 216 
258 
Koppers Co. (Coupling Dept.)........... 213 
Koppers Co. (Elex Precipitator Dept.).... ® 
Lapp Insulator Co., Ime................++ 166 
Lumnite Div. 

Universal Atlas Cement Co............. 221 
Lunkemheimer Ce... 46-47 
Manheim Mfg. & Belting Co.............. 226 
Manning, Maxwell & Moore, Inc......... 41 
Mason-Neilan Regulator 176 
Manion Cou... 254 
McGraw-Hill Book Co........... 
Minneapolis Honeywell Regulator Co., 

Mitchell & Co., W. K....... exe 
Monsante Chemical 180 
Murray Iron Works......... 
National Airoil Burner Co., Inc.......... ad 
National Aluminate Corp................. 141 
National Electric Coil Co... . ° 
National Tube Co........... 
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National Valve & Mfg. 
Niagara Blower Co. 
Nicholson Co., W. H.... 
Nordberg Mfg. Co. 
Northern Equipment Co. 
Norton Company... . 
Nugent & Co., 


Oakite Products, Inc.... 
Ohio Coal Association. 
Ohio Injector Co.. 


Owens-Illinois Glass Co. (Kaylo Div.).... 


Paraffine Companies, Inc.. 
Peabody Engineering Co.. 
Peerless Pump Div. 

Food Machy & Chemical Corp. 
Pennsylvania Crusher Co... 
Penn Flexible Metallic Tubing Co 
Permutit Company 
Philadelphia Gear Works 
Pipe Fabrication Institute 
Pittsburgh Lectrodryer Corp 


Pittsburgh Piping & Equipment Co... 


Pittsburgh Steel Co. 

Pittston Co.. 

Plibrico Jointless Firebrick Co. 
Portland Shingle Co. (Borgana) 
Powell Co., Wm 

Powers Regulator Co..... 
Prat-Daniel Corp.. 

Preferred Utilities Mfg. 
Pritchard & Co., J. F. 


Quaker Rubber Co... 


Raybestos-Manhattan, Inc. 
Packing Div.. 
Reading, Pratt & Cady Div.. 


Reliance Gauge Column Co... 
Republic Flow Meters Co....... 
Republic Rubber Div. 

Lee Rubber & Tire Co. 
Republic Steel Corp 
Research Corp 
Revere Copper & Brass, 
Richardson Scale Co. 

Rie-Wil Co.. 
Riley Stoker Corp. 
Rohm & Haas Co. . 


(Resinous Prod. Div.)............. 


Roto Div. of Elliott Co.... 


Schutte & Koerting Co. 
Shaw Co., B. F. 
Sier-Bath Gear & Pump Co.... 
Simplex Valve & Meter Co 
Sinclair Refining Co..... 
Skinner Engine Co. 
Smith Corp., A. O. 
Smith Corp., Winfield H 
Smith Refractories, Sanford 
Socony-Vacuum Oil Co.. 
Sparkler Mfg. Co... 
Spence Engineering Co. Inc. 
Springfield Boiler Co. 
Standard Oil Co. of Indiana.... 
Steel & Tubes Div. eee 
Stephens-Adamson Mfg. Co. 
Sticht Co., Herman H. 
Stickle Steam Specialty Co 
Stock Engineering Co. F 
Stone & Webster Engrg. Corp..... 
Strong, Carlisle & Hammond Co. 
Struthers Wells Corp. 
Sturtevant Div. 

Westinghouse Electric Corp. 


106-107 


197 


Superior Combustion Industries 
Swartwout Co. 


Taylor Forge & Pipe Works. . 
Taylor Instrument Co's. 
Terry Steam Turbine Co 
Texas Company 

Thermix Corp 


“Tidewater Associated Oil Co.. 


Timken Roller Bearing Co 

Todd Shipyards Corp. 
Combustion Equi 

Topflight Tape Co... . 

Troy Engine & Machine Co... . 

Trambull Electric Mfg. Co... . 

Tube-Turns, Inc 


Union Asbestos & Rubber Co.. 
Union Iron Works 
U.S. Steel Corp. 


Viking Pump Co.... 
Vogt Machine Co., Henry 


Professional Services . 


Vulean Soot Blower Corp... 


Wallace & Tiernan Products, Inc 
Walworth Co 

Warren Steam Pump Co 
Watson-Stillman Co. 

Western Chemical Co. 
Westinghouse Electric Corp... 
Weston Electrical Instrument Corp 
Wheeler Mfg. Co., C. H. 

Where to Bay.... 

Whiten Machine Co. 

Wickes Boiler Co... 

Wiedeke Co., Gustav 

Williams Gauge Co. 

Wilmot Engineering 

Wing Mfg. 

Worthington Pome & Machy Corp. 
Wright Chemical Co. 


Yarnall-Waring Co 
Youngstown Sheet & Tube Co. 


SEARCHLIGHT SECTION 


EMPLOYMENT 
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Selling Opportunities Offered 
Positions Wanted 
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Employment Services. . 
SPECIAL SERVICES 
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EQUIPMENT 
(Used or Surplus New) 
For Sale 


WANTED 
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Co., Ine 
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Reeson Engineering Co. 
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Brew, Woltman & Co., Inc 
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Diese! 
Diesel Motors Corp.. 
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Electric Equipment Co. 
Electric Generator & Motor Co.. 
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Electric Service Co., Ine.. 

Ellis Co., A. Lee : 
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Ford Hospital, Henry..... 

G. W. B. Electric Furnaces Ltd 
Glazer Brothers 
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International Power Machy. Co.. 
Johnson & Associates, Howard B.. 
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Kody Engineering Co... 
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National Boiler & Equip. Co 
Northern Metal Co 
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Pierce Cable Co 

Porter Electric Co., Inc.... 
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Power Plant Equip. Co., Ine 
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Stanhope, L. M 

Strickler & Associates, Dean G 
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At New “DRY-ICE” Plant 


PURE CARBONIC 


INCORPORATED 


Depends on 


‘Seven Ingersoll-Rand compressors totalling 1450 hp, 
in the new Chicago carbon-dioxide plant of Pure 
Carbonic, Incorporated, help produce 150 tons of 
“DRY-ICE” daily ...for food industries and manu- 
facturers of resins, paints, rubber, plastics, ceramics, 
pharmaceuticals, petroleum products, and fire 
extinguishers. 


Four 200-hp compressors handle CO: gas, com- 
pressing it from 35 to 360 psi. These are the well- 
known Ingersoll-Rand Type XPV steam-engine-driven 
compressors noted for their simplicity, adaptability to 
varying conditions, economy, and smooth operation 
in process service. 


One of the ammonia-refrigeration compressors is of 
the same steam-driven type. The other two, 150 hp 
each, are of heavy-duty, double-acting, synchronous- 
motor-driven design. 

During the 40 years it has been producing carbon 
dioxide, Pure Carbonic, Incorporated, has installed 
Ingersoll-Rand compressors in several of its other 
plants. 


Ingersoll-Rand has had long experience in design- 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


AM-DRIVEN 
COMPRESSORS 


N 
CTRIC-DRIVE 
COMPRESSOR 


ing and building process compressors for practically 
all pressures and all kinds of gases in sizes up to 3000 
hp. Qualified compressor specialists are located in I-R 
offices all over the world. Call upon this ‘experience 
when you need help in solving a problem of air or 
gas compression. 
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“Ready-made” — 
PIPE 


Look how closely this 8-inch steam main is 
tucked up under the roof. And, at 410 p.s.i. 
and 550 F., this piping was bound to move up 
and down enough to need flexible support. Just 
the hanger to fit this situation was ready and 
waiting right in the Grinnell Pipe Hanger 
Catalog 10-D ... the Pre-Engineered Spring 
Hanger fig. B268, type G. 

Every pipe suspension problem is pre-solved 
for you by Grinnell ready-to-install hangers 
and supports. You can get a copy of Catalog 
10-D from your Grinnell branch warehouse or 
local Grinnell jobber. 
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GRINNELL 


Grinnell Company, Inc., Providence 1, R. 1. Worehouses: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 
Los Angeles * Milwoukee * Minneapolis * New York * Oaklond * Philadelphia * Pocatello * Sacramento © St. Louis * St. Paul * San Francisco * Seattle * Spokone 
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MONEY 
REDUCE SILICA 


Permutit Sludge Blanket Hot Process! 


A leading papet plant recently installed a Permutit Sludge 
Blanket Hot Process water softener. The results of several 
years’ operation have been entirely satisfactory. Silica in the 
boiler feed makeup was reduced to 1/5 the amount previ- 
ously obtained with a conventional type softener. 

Look at the following figures, and you won't wonder that 
the plant's estimated annual savings on treating chemicals 
exceeded $6,000! 


CHARACTERISTICS Conventional Sludge 


Silica in raw water, aS Sid2ppm 

Silica in effluent, as Sid2ppm 

MgO feed, ppm 

Parts Si02 removed per part MgO 

Average retention time of Mg(OH)2 in hours 
Contact time of water with Mg(OH)2 in minutes 
Hardness of effluent, as CaCOsppm 

Average load on softener, “ rated capacity 
Temperature in softener 


The Permutit Hot Process offers your plant other benefits as well: 
More efficient use of magnesia! Longer filter runs! Lower turbidity 
in settling tank effluents! Greater adaptability to flow rate fluctua- 
tions! Here indeed is another achievement that spells “Permutit 
Leadership in Water Conditioning!” 

Write for full information to the Permutit Company, Dept. P-2, 
330 West 42nd Street, New York 18, N. Y,, or to the Permutit Com- 
pany of Canada, Ltd., Montreal. 


For Over 35 Years 


Permutit Products for Power Plants 


Sludge Blanket Hot Lime Soda Softener Water Conditioning Headquarters 
Hydrogen and Sodium arly 


Removal by Hot or 
Cold Precipitation 
upplementary 
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